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1 INTRODUCTION

ETC Texas Pipeline, Ltd. (ETC) is applying to the Environmental Protection Agency (EPA) and to the
Texas Commission on Environmental Quality (TCEQ) for authorization to construct four (4) natural gas
processing plants and associated compression equipment (the Project) at the Jackson County Gas Plant
(Site), which is located in Jackson County, Texas. Each of the four plants will be comprised of the
following emission sources:

o two dual-drive inlet gas compressor engines,

e an amine unit, controlled by thermal oxidizer,

e acryogenic unit,

e amolecular sieve dehydration unit,

o three electric-driven refrigeration compressors,

e atriethylene glycol (TEG) dehydration unit, controlled by thermal oxidizer,
o three natural gas-fired residue gas compressor engines,

o four natural gas-fired heaters,

e storage tanks,

o fugitives from associated piping/equipment leaks, and

e engine blowdown and starter vents, which are controlled by a flare.

The Site’s existing equipment includes a slug catcher, separators, condensate stabilization unit,
condensate truck loading/unloading, two pressurized condensate storage tanks, fugitives from associated
piping/equipment leaks, and a flare. The existing site is a liquids handling facility that separates liquids
from the gas in the pipeline and stabilizes those liquids. The gas is piped off-site. This equipment is
authorized by 30 Texas Administrative Code (TAC) 8106.352 and 492 (TCEQ Registration No. . After
the Project is operational, the residue gas from the existing liquids handling facility will be directed to the
inlet of the four processing plants.

1.1  Purpose and Overview of Application

The Project will result in increases of greenhouse gases (GHG), carbon monoxide (CO), hydrogen sulfide
(H,S), oxides of nitrogen (NOx), particulate matter (PM, PMyo, and PM ,5), sulfur dioxide (SO,), and
volatile organic compounds (VOC). The GHG are calculated as carbon dioxide equivalents (CO.e). As
discussed in more detail in Section 1.2, ETC is requesting both EPA’s and TCEQ’s authorization for the
construction of the Project, because Texas is now under dual permitting authority.

Under EPA’s authority, the Project will constitute a new major source of GHG, because the Project-
related GHG emissions will be greater than the major source thresholds of 100,000 tons per year (T/yr)
COye and 250 T/yr GHG mass. Therefore, the Project triggers Prevention of Significant Deterioration
(PSD) review for GHG. This document constitutes ETC’s application to EPA for a PSD Permit for
GHG emissions from the Site.

ETC Texas Pipeline, Ltd. 1 GHG PSD Air Permit Application to EPA
Jackson County Gas Plant August 2011 (Revision 2: March 2012)
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Under TCEQ’s authority, the Project will constitute a new major source, because the Project-related CO
emissions will be greater than the major source threshold of 250 T/yr. Moreover, the Project-related

NOy, PM, PMy, PM,5, and VOC emissions will be greater than their respective PSD significance
thresholds, triggering PSD review. Therefore, concurrently with this submittal, ETC is submitting a PSD
air permit application document to TCEQ for the other criteria air pollutants, and ETC is providing a copy
of this application to EPA.

This document has been prepared based upon information provided by ETC and written and verbal EPA
and TCEQ guidance. The remainder of this document is structured as follows:

e Section 2 presents a description of the proposed Site, including area maps, plot plans, a process
description, and process flow diagrams;

e Section 3 presents a discussion of the proposed Site GHG emissions, the methodologies used to
estimate the GHG emissions, and the monitoring methods that ETC proposes to implement for
demonstrating compliance with the proposed GHG emission rates;

e Section 4 presents a detailed demonstration that the Site will implement Best Available Control
Technology (BACT);

e Section 5 identifies the state and federal regulations that apply to the Site;

e Section 6 describes the Air Quality Analysis (AQA) performed for the Project; and

e Section 7 presents a list of references used in the preparation of this GHG PSD air permit
application document.

This document also contains the following appendices:

e Appendix A contains the applicable TCEQ permit application forms and tables;

e Appendix B presents detailed GHG emission rate calculations;

e Appendix C contains vendor specifications for the Project equipment, in support of the
Appendix A equipment tables and Appendix B emission rate calculations;

e Appendix D contains the documentation in support of the Section 4 BACT analysis; and

e Appendix E contains documentation in support of the remainder of the air permit application.

1.2 PSD Applicability

Beginning on January 2, 2011, GHG are a regulated criteria pollutant under the PSD major source
permitting program codified in Title 40 Code of Federal Regulations (CFR) Part 52 when they are emitted
by new sources or modifications in amounts that meet the Tailoring Rule’s set of applicability thresholds,
which phase in over time. For PSD purposes, GHGs are a single air pollutant defined as the aggregate
group of the following gases: carbon dioxide (CO,), nitrous oxide (N,O), methane (CH,), and
hydrofluorocarbons (HFCs).

For GHGs, the Tailoring Rule does not change the basic PSD applicability process for evaluating whether
there is a new major source or modification. The applicability threshold for the source is based on CO,
equivalent (CO,e) emissions as well as its GHG mass emissions. Permits issued (and associated

ETC Texas Pipeline, Ltd. 2 GHG PSD Air Permit Application to EPA
Jackson County Gas Plant August 2011 (Revision 2: March 2012)
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construction commenced) after July 1, 2011 and before June 30, 2013 fall into Step 2 of the Tailoring
Rule. Therefore, PSD permitting requirements will for the first time apply to new construction projects
that emit GHG (CO.e) emissions of at least 100,000 tons per year (T/yr), regardless of whether they
exceed the PSD permitting thresholds for any other criteria air pollutant.

Because ETC is proposing the installation of a source in an area designated as attainment/unclassifiable
for all criteria air pollutants, the Project has been reviewed for potential applicability of PSD permitting
requirements only. (That is, the Project is not subject to nonattainment review.) As stated previously, the
Project constitutes a new major source, as defined in 40 CFR 852.21, because its potential GHG
emissions are greater than 100,000 T/yr of CO.e and greater than 250 T/yr GHG mass and because its CO
emissions are greater than 250 Tyr.

In December 2010, EPA finalized a rule that designates EPA as the permitting authority for GHG emitting
sources in Texas by declaring a partial disapproval of the Texas State Implementation Plan (SIP). This
rule is in effect until the EPA approves a SIP that allows Texas to regulate GHG. At this time, EPA is the
designated permitting authority for all GHG PSD permits in Texas. Accordingly, ETC is submitting a
PSD air permit application to EPA for GHG only. As EPA stated in its white paper titled Issuing Permits
for Sources with Dual PSD Permitting Authorities, dated April 19, 2011, “[i]n the case of a source or
project that has both GHGs and non-GHGs that are subject to PSD . . . the State will issue the non-GHG
portion of the permit and EPA will issue the GHG portion.” See http://www.epa.gov/nsr/ghgga.htm.

Accordingly, per EPA’s direction, ETC concurrently is submitting a PSD permit application to TCEQ for
the remaining criteria pollutants because the facility’s CO emissions are greater than the major source
threshold and those emissions are subject to PSD. Under TCEQ’s PSD program, this source would be a
major PSD source regardless of the GHG emissions. ETC is providing a courtesy copy of this application
under a separate cover. The PSD permit application submitted to TCEQ for the criteria pollutants is not
part of the permitting record for this permitting action for GHG emissions.

ETC Texas Pipeline, Ltd. 3 GHG PSD Air Permit Application to EPA
Jackson County Gas Plant August 2011 (Revision 2: March 2012)



2 PROCESS/PROJECT DESCRIPTION

This section provides an overview of the proposed Project location and operations. As stated previously,
the proposed Project includes construction of Jackson County Gas Plants 1 through 4 (which together
with the existing authorized equipment comprise “the Site™). Figure 2-1 is an area map for the site,
showing the Site fence line, property owner’s plat, and surrounding area. As shown in Figure 2-1, there
are no schools within 3,000 feet of the proposed Project location. Figure 2-2 is a map showing the site
location and the nearest federal Class | areas (i.e., all of which are over 500 kilometers [km] from the
Site).

Upon completion of the Project, the Site will be comprised of the following emission sources:

e eight dual-drive inlet gas compressor engines (two per Plant),

o four amine units, each controlled by thermal oxidizer (one per Plant),

o four cryogenic units (one per Plant),

o four molecular sieve dehydration units (one per Plant),

o twelve electric-driven refrigeration compressors (three per Plant),

o four triethylene glycol (TEG) dehydration units, each controlled by thermal oxidizer (one
per Plant),

o twelve natural gas-fired residue gas compressor engines (three per Plant),

e engine blowdown and starter vents, which are controlled by a single flare,

o sixteen natural gas-fired heaters (four per Plant),

e one flare (servicing all four Plants),

o two vertical fixed roof (VFR) produced water storage tanks,

e produced water truck loading operations,

o fugitives from associated piping/equipment leaks (one designated fugitive area per Plant),

e miscellaneous support equipment, including lube oil tanks, antifreeze tanks, and waste oil tanks,

e one condensate stabilization unit (existing, not part of the Project),

e one natural gas-fired heater for the stabilization unit (existing, not part of the Project),

e two pressurized condensate storage tanks (existing, not part of the Project),

e condensate pressurized truck unloading operations (existing, not part of the Project),

e condensate pressurized truck loading operations, controlled by a flare (existing, not part of
the Project),

e atruck loading flare (existing, not part of the Project), and

o fugitives from associated piping/equipment leaks in the Stabilization Unit (existing, not part of
the Project).

Figures 2-3 and 2-4 are plant layout diagrams showing the locations of the proposed emission sources.
Figure 2-5 is a simplified process flow diagram for the Site’s operations. The following paragraphs
present the Site’s proposed operating configuration, which will be in continuous year-round operation
(i.e., 8,760 hours per year [hr/yr]).
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2.1 Existing Liquids Handling Facility

As stated previously and depicted on Figures 2-3 and 2-4, the Site location currently includes a Liquids
Handling Facility, which is not being modified as part of the Project.

Gas from the pipeline passes through horizontal separators, or slug catchers, which separate entrained
liquids from the inlet gas. In addition, condensate can be received via pressurized trucks or through
“pigging” operations. “Pigging” is an industry term to describe a pipeline maintenance activity, in which
a solid slug, called a “pig” is inserted into the pipeline at a “pig launcher.” As the pig travels through the
pipeline with the natural gas, it pushes liquids that have collected in lower areas of the pipeline. The
liquids and the pig that is pushing the liquids arrive at a “pig receiver” down downstream of the “pig
launcher.” The liquids are routed into the slug catcher. The residue gas is currently sent off-site via
pipeline. After the Project, the residue gas will be sent to the four Plants for processing.

The vapor pressure of the separated condensate is reduced by the stabilization process (application of heat
provided by the Stabilization Unit Heater), where the lighter components are removed and combined with
the residue gas for shipping off-site via pipeline (i.e., and transfer to the four plants after the Project).
Currently, light-end liquid components driven off in the stabilization process (natural gas liquids, or
NGL) are shipped off-site via pipeline or by pressurized truck loading. After the project, these
components will be routed to the NGL amine contactors at the four plants for removal of CO, and H,S in
order to provide a cleaner product.

The trucks bringing pressurized condensate to the Plants from the field unload into pressure vessels at the
site. The condensate unloading and NGL loading operations are performed under pressure, in order to
prevent emissions to the atmosphere. Therefore, the only emissions associated with these
unloading/loading activities are from residual material in the connectors.

The stabilized condensate is stored in two pressurized storage tanks and then shipped off-site via truck
loading. The stabilized condensate loading facilities are equipped with an electric vapor recovery unit
(VRU) system. Based upon TCEQ guidance, the VRU system has been given a 98.7% capture efficiency
based upon the inspection schedule of the tanker trucks (i.e., as required by 40 CFR Subpart 60, Subpart
XX). Emissions captured by the VRU are routed to the Truck Loading Flare for 98% destruction of
VOC. When the VRU is down for maintenance, Truck Loading does not occur.

The GHG emissions from these existing operations are from:

e Combustion of natural gas in the Stabilization Unit Heater (EPN H-741),
e Combustion of natural gas and waste gas in the Truck Loading Flare (EPN TL-Flare), and
e Piping component leaks of inlet gas that contain CO, and methane (EPN STAB-FUG).

The Liquids Handling Facility does not have any startup, shutdown, or maintenance-related GHG
emissions that would exceed normal operating emissions. Therefore, any final permitting limits for GHG
on these sources will include periods of startup, shutdown, and maintenance, and no separate emission
limit is necessary for these periods.

ETC Texas Pipeline, Ltd. 10 GHG PSD Air Permit Application to EPA
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2.2 Proposed Project Processes

As discussed previously, the Project includes the installation of four gas processing plants. The following
paragraphs describe the processes associated with these plants.

2.2.1 Gas Compression

The compressors are used to increase the pressure of the gas. As the gas travels through pipelines and
through the plant processes, the gas loses pressure or energy due to the friction on the pipe walls or as part
of the process. Each of the four Plants is designed to have two inlet compressors with dual-drive
Caterpillar 3606 engines, three refrigeration compressors with electric-driven engines, and three residue
compressors with gas-fired Caterpillar 3616 engines. Currently, dual-drive technology does not have a
Caterpillar 3616 model available; therefore, ETC is only proposing dual-drive technology for the
Caterpillar 3606 engines. Dual-drive technology allows the engines to be operated on both natural gas
and electricity.

All of the compressor engines with gas firing capability will be 4-stroke lean-burn engines, with ultra-
lean burn (“Clean Burn”) technology that results in a NOyx performance level of 0.5 grams per brake
horsepower hour (g/hp-hr).

The dual-drive Caterpillar 3606 engines will have the option of being powered by electricity. This
technology is a new and innovative technology for reducing air emissions of all pollutants, including
GHG, from compressor engines. Appendix E contains information pertaining to this technology, which
has received an Environmental Excellence Award for Innovative Technology in 2009 from the TCEQ.
The dual-drive engines will have gas-fired operations limited to an average of 3,500 hr/yr each, and they
will primarily be operated using gas during peak electrical seasons and when electrical supply to the Site
is insufficient or unavailable. The Site is designed to operate continuously, but electrical supply to the
Site can vary, depending upon the loads experienced by the electrical supplier. In order to avoid
blackouts or rolling brownouts during periods of high electricity usage, ETC can switch to gas-fired
operations, thus providing the electricity supplier with added availability during high demand periods
without the supplier needing to build additional generating capacity. In these circumstances, electricity
will be made available to more dependent end users (i.e., residences, schools, hospitals, businesses, etc.).

For operational flexibility, ETC is proposing to have a combined gas-fired operating limit for the inlet
compressors of 28,000 hours (i.e., 3,500 * 8 = 28,000). With this combined limit, certain engines may
exceed 3,500 hr/yr, as long as the total for all engines does not exceed the combined limit. This
operational flexibility is needed particularly during the initial start-up of the Site, so that certain engines
can be operated longer on gas until adequate electric substations are installed. Another example of
required flexibility would be in the hypothetical case where the Site’s electricity usage must be curtailed
significantly for an extended period of time. In this case, rather than shut down all Plants at the same
time, ETC would be able to develop a strategy for earlier shut down of a portion of the Site and continued
operation of a portion of the Site, so that natural gas processing and delivery may be reduced, but not
interrupted.

ETC Texas Pipeline, Ltd. 11 GHG PSD Air Permit Application to EPA
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The limitation on gas-fired operations will result in a reduction of approximately 60% for all pollutants,
including GHG, on an annual basis.

The residue gas compression Caterpillar 3616 engines do not have the option of being powered by
electricity. There is no Original Equipment Manufacturer that sells this type of engine incorporating dual
drive technology at this time.

All engines have associated startup and shutdown emissions addressed in this application. Each inlet or
residue engine has an associated starter vent, through which a small amount of natural gas (containing
CO, and methane) and is emitted during engine startup. These emissions are routed to the flare for
combustion, which generates GHG emissions. Routing these emissions to the flare is environmentally
beneficial because of the high destruction of VOC emissions, including methane. Given expected normal
operations, engine startups are limited to 30 minutes, once per hour and 200 times per year for
inlet/residue compression.

Each compressor is equipped with a blowdown vent through which a small amount of natural gas
(containing CO, and methane) is emitted during shutdown (i.e., for decompression, which is required for
safety purposes). Note that these emissions are re-routed back to the inlet suction when possible.
Otherwise, they are routed to the flare, which generates GHG emissions. Given expected normal
operations, engine blowdowns to flare are limited to 30 minutes, once per hour and 72 times per year per
engine for inlet/residue compression and 12 times per year per engine for refrigeration compression.

The flare will have one GHG emission limit, which will include normal operations (i.e., pilot fuel-firing)
and scheduled maintenance, startup, and shutdown (MSS) emissions (combustion of starter and
blowdown vent emissions).

With respect to scheduled maintenance, ETC anticipates operating each engine without controls for the
purpose of combustion tuning at initial startup (called the “burn-in” period). However, this “burn-in”
period will not impact the fuel firing rate, upon which GHG emissions estimates are based. Therefore, the
burn-in operations are not addressed separately in this GHG PSD air permit application.

2.2.2 Hot Oil Systems

The purpose of the hot oil systems is to provide heat to the plant processes. By using oil, the heat can be
transferred to the Project processes with a minimum loss of heat to the oil, allowing for a quicker
recovery to the desired temperature in a closed-loop system. The hot oil system is a network of piping
that circulates hot oil through each of the four Plants and provides heat as needed in various areas of the
plants. ETC plans to utilize the hot oil systems as needed to:

e Provide heat needed in the amine regeneration units,

e Provide heat needed in the mole sieve regeneration units, and

e Provide heat as needed to various heat exchangers within the Plants (strictly piping to maintain
desired temperatures on process streams).

ETC Texas Pipeline, Ltd. 12 GHG PSD Air Permit Application to EPA
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Each plant has four heaters:

e a48.45 MMBtu/hr hot oil heater,

e a17.4 MMBtu/hr trim heater,

o a3 MMBtu/hr TEG dehydration unit heater, and
e a9.7 MMBtu/hr mol sieve regenerator heater.

The combustion of natural gas in the hot oil heaters and TEG dehydration unit regenerator heaters results
in combustion-related GHG emissions. The heaters are not expected to have GHG emissions in excess of
the proposed allowable emission rates during periods of startup, shutdown, or maintenance, because the
fuel firing rates will be below the maximum rate and proper combustion commences very quickly.

2.2.3  Amine Units

The Amine Units use amine contactors to remove the CO, and H,S from the gas and NGL streams. Some
hydrocarbons are also absorbed in the process. The rich amine is routed to amine reboilers, where heat
from the hot oil system enables the volatilization of the CO,, H,S, and hydrocarbons (primarily VOC) in
the rich amine stream. The lean amine is then returned to the amine contactors for reuse. This system is a
closed-loop system. The waste gas from each amine regenerator is routed to a thermal oxidizer for
combustion of H,S and VOC, which generates SO, and CO..

Each plant is equipped with an Amine Unit and associated thermal oxidizer. The Amine Unit flash tank
emissions are recycled back into the plant process. The Amine Unit waste gas is routed to each plant’s
respective thermal oxidizer. Each thermal oxidizer is designed to combust low-VOC concentration gas
and has a fuel rating of 7 MMBtu/hr, which keeps the temperature in the combustion chamber at or
above 1,400 °F. The thermal oxidizers generate combustion-related GHG emissions.

2.24 TEG Dehydration Units

The triethylene glycol (TEG) dehydrator units use TEG to remove water from the gas. Rich glycol is
routed from the glycol contactor towers to the glycol reboilers, where heat from dedicated regeneration
heaters is used to drive off the water from the glycol. Lean glycol is then returned to the contactors for
reuse. The rich glycol flash tanks are not vented to the atmosphere, but are routed back to the unit for
reprocessing. The glycol regenerator still vent at each plant is routed to its respective thermal oxidizer for
emission control, which results in combustion-related GHG emissions.

2.2.5 Molecular Sieve Dehydration Units

From the TEG Units, the gas is routed to the molecular sieve dehydration units, where the water content is
reduced further. The hot oil system heats a small amount of natural gas that is slip-streamed from the
residue line as needed to regenerate the beds. The gas is then routed back into the system. There are

four (4) beds in each molecular sieve, and one (1) bed is regenerated at a time. The molecular sieve units
do not have vents to atmosphere. The residue gas from the beds that are regenerated is routed back to the

ETC Texas Pipeline, Ltd. 13 GHG PSD Air Permit Application to EPA
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residue gas stream. Therefore, the only GHG emissions from these units are associated with fugitive
piping/equipment leaks.

2.2.6  Cryogenic Units

After the molecular sieve dehydration units, the propane-cooled cryogenic units remove heavier
components to produce natural gas liquids (NGL) by cooling the stream and reducing the stream pressure.
The natural gas leaving the cryogenic unit is lean and dry (i.e., pipeline quality). The NGL liquids are
transferred back to the Amine Units for processing prior to exiting the Site via pipeline. The only GHG
emissions from these units are associated with fugitive piping/equipment leaks.

2.2.7 Storage Tanks

The plants will use two 300-barrel produced water tanks (TK-3 and TK-4). None of the tanks will result
in GHG emissions.

2.2.8 Loading Operations

Produced water will be trucked off-site via atmospheric loading. This loading operation will not
emit GHG.

2.2.9 Equipment Components (Piping)
Fugitive emissions, including CO, and methane, may result from piping equipment leaks. The piping that

may leak includes valves, flanges, pump seals, etc. ETC will be implementing the TCEQ 28LAER Leak
Detection and Repair (LDAR) program for the entire Site.

ETC Texas Pipeline, Ltd. 14 GHG PSD Air Permit Application to EPA
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3 AIR EMISSIONS

Section 3.1 describes the GHG emissions associated with the proposed Project. Section 3.2 describes the
BACT to be implemented at the four Plants. Section 3.3 describes the emission calculation
methodologies used to quantify the Project emission rates.

3.1 Project Emissions

Table B-1 in Appendix B summarizes the Project-related criteria air pollutant emission rates. As shown
on Table B-1, the Project triggers PSD review for GHG, which is under EPA’s permitting authority, and
for CO, NOy, PM, PMyy, PM, 5, and VOC, which are under the TCEQ’s permitting authority. Therefore,
ETC is submitting separate and concurrent PSD permit applications to EPA and TCEQ.

Detailed GHG emissions calculations are included in Appendix B to this document.
3.2  Emissions Controls (BACT)

The EPA and TCEQ require the application of BACT for the control of each regulated pollutant emitted
from new stationary sources. The equipment and activities in this permit application will meet BACT
requirements for GHG. Due to the complex BACT analysis required for a PSD application, an entire
section (Section 4) is dedicated to presenting BACT for the Project GHG sources.

3.3 Emission Rate Calculation Methodologies

The following subsections briefly describe the methodologies used to estimate the maximum hourly and
annual GHG emission rates from the Project’s proposed emission sources. Emissions from the Site’s
sources were estimated using published emission factors and equations in 40 CFR Part 98 Subparts C

and W, equipment vendor-provided information, and process simulation software. Detailed emission rate
calculations are included as Appendix B to this document, and documentation in support of the
calculations has been included in Appendices C and E, as appropriate.

3.3.1 Engines

As part of the Project, ETC will install five natural gas-fired engines per Plant. Annual GHG mass
emission rates are estimated by applying the emission factors in Tables C-1 and C-2 of 40 CFR Part 98
Subpart C to the maximum annual heat input and summing the resultant emission rates. These emission
factors are:

e CO,: 53.02 kg/MMBtu
e CH, 0.001 kg/MMBtu
e N;O: 0.0001 kg/MMBtu

ETC Texas Pipeline, Ltd. 15 GHG PSD Air Permit Application to EPA
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The maximum heat input in MMBtu/hr is determined by applying the rated horsepower (HP) of the
engine to the fuel consumption rate (Btu/hp-hr) of the engine at 100% load.

The annual COe emission rates are estimated by applying the global warming potential (GWP) of each
GHG pollutant to its mass emission rate prior to summing. The GWP for each pollutant is:

e COx; 1
e CHs 21
e N;O: 310

Please refer to the combustion-related GHG emission calculation sheet in Appendix B for example
calculations.

3.3.2 Heaters

The Project includes the installation of four natural gas-fired heaters per Plant. Annual GHG mass
emission rates for the heaters are estimated by applying the emission factors in Tables C-1 and C-2 of
40 CFR Part 98 Subpart C to the maximum annual heat input and summing the resultant emission rates.
The maximum annual heat input assumes that the maximum hourly heat input rate occurs 8,760 hr/yr.

The annual CO,e emission rates are estimated by applying the GWP of each GHG pollutant to its mass
emission rate prior to summing.

Please refer to the combustion-related GHG emission calculation sheet in Appendix B for example
calculations.

3.3.3 Thermal Oxidizers and Flare

The Project includes the installation of one thermal oxidizer per Plant and one flare for the Site. GHG
emissions from the thermal oxidizers and flare result from fuel gas combustion and waste gas combustion.

Annual GHG mass emission rates from fuel gas combustion in the thermal oxidizers and flare are
estimated by applying the emission factors in Tables C-1 and C-2 of 40 CFR Part 98 Subpart C to the
maximum annual heat input and summing the resultant emission rates. The maximum annual heat inputs
from fuel firing assume that the maximum hourly fuel firing rates occur 8,760 hr/yr.

Annual GHG mass emission rates from waste gas combustion in the thermal oxidizers and flare are
estimated by summing the following:
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e Un-combusted CO,: CO, in the waste gas streams that pass through the thermal oxidizers
(Amine Unit Waste Gas and TEG Dehy Unit Regeneration Vent) or flare (Compressor Engine
Blowdown and Starter Vents):

0 Thermal oxidizers: Amine Unit Waste Gas and TEG Dehy Unit Regeneration Vent CO,
emissions are calculated using the ProMax v. 3.0 simulation program (PROMAX) as
allowed by 40 CFR §98.233(d)(3) and (e)(1), respectively, and

o Flare: Compressor Engine Blowdown and Starter Vents CO, emissions are calculated by
applying the CO, content of the stream to the total emission rate per 40 CFR §98.233
equation W-20;

e Combustion CO,: CO, generated from combustion of the waste gas:

o Thermal oxidizers: using the waste gas mass flow rate from PROMAX and the number
of carbon atoms in the gas stream with a 99% conversion for the thermal oxidizer
combustion efficiency and

o0 Flare: using the Compressor Engine Blowdown or Starter Vent volumetric flow rate
per event, times the annual number of events, and the number of carbon atoms in each
gas stream emissions were calculated using 40 CFR §98.233 equation W-21;

¢ Un-combusted methane: the post-control methane emission rate, or that portion that is not
combusted in the thermal oxidizers (99% destruction efficiency [DRE]) or flare (98% DRE):

o0 Thermal oxidizers: Amine Unit Waste Gas and TEG Dehy Unit Regeneration Vent
methane emissions are calculated using PROMAX and a 99% destruction efficiency;

o Flare: Compressor Engine Blowdown and Starter Vent methane emissions are calculated
using 40 CFR §898.233 equation W-19.

¢ Combustion N,O: N,O generated from combustion of the waste gas, which is calculated using
40 CFR 8§98.233 equation W-40:

0 Thermal oxidizers: the waste gas volumetric flow rate from PROMAX times the HHV
from PROMAX and

0 Flare: the Compressor Engine Blowdown or Starter Vent volumetric flow rate per event,
times the annual number of events, times the HHV of each vent’s stream.

The annual CO,e emission rates are estimated by applying the GWP of each GHG pollutant to its mass
emission rate prior to summing.

Please refer to the combustion-related GHG emission calculation sheet and the thermal oxidizers waste
gas GHG calculation sheet in Appendix B and the PROMAX simulation results in Appendix E.

3.3.4 Piping Equipment Leaks

Hourly emission rates from equipment leaks are calculated by applying emission factors from the TCEQ
draft guidance document, “Air Permit Guidance for Chemical Sources: Equipment Leak Fugitives,” dated
October 2000 to the number of components. Annual emissions are estimated by assuming the maximum
hourly emission rate could occur 8,760 hours per year.

ETC Texas Pipeline, Ltd. 17 GHG PSD Air Permit Application to EPA
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As part of this Project, ETC will be implementing the 28LAER LDAR Program for the entire Project.
Control efficiencies, which are listed by equipment type in the TCEQ guidance document, are applied to
the emissions as appropriate.

CO; and methane emissions are estimated by applying each constituent’s concentration in the gas/liquid
stream to that stream’s total emission rate.

3.4  Emissions Monitoring

In order to demonstrate compliance with the proposed GHG emission rates, ETC proposes to monitor the
following parameters and summarize the data on a calendar month basis:

e operating hours for all air emission sources;

o the natural gas fuel usage for all combustion sources, using continuous fuel flow monitors
(a group of equipment can utilize a common fuel flow meter, as long as actual fuel usage is
allocated to the individual equipment based upon actual operating hours and maximum
firing rate); and

o the daily natural gas processing rate for each Plant.

ETC will implement the 28LAER LDAR program, and keep records of the monitoring results, as well as
the repair and maintenance records.

At least once a year, ETC will obtain an updated analysis of the inlet gas and residue gas, to document the
CO, and methane content of the gas streams. This analysis will be considered to be representative of the
gas streams for the calendar year during which it was taken and will be used to estimate the Amine Unit
Waste Gas and TEG Dehy Unit Regenerator Vent emissions and LHV.

For each calendar month, ETC will estimate the 12-month rolling GHG emission rates for comparison to
the Maximum Allowable Emission Rates Table (MAERT).

ETC will also maintain site specific procedures for best/optimum maintenance practices and vendor-
recommended operating procedures and O&M manuals.
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4  BEST AVAILABLE CONTROL TECHNOLOGY (BACT)

The PSD regulation requirements of 40 CFR 852.21(j) require that BACT be used to minimize the
emissions of pollutants subject to PSD review from a new major source or a modification to an existing
major source. BACT is typically evaluated on a pollutant by pollutant basis and on an emission unit by
emission unit basis. This section presents the GHG BACT analysis for the Project.

Section 4.1 provides background information for the BACT analysis. Section 4.2 provides an overview
of the BACT review process used in this application. Section 4.3 addresses BACT for GHG emissions.

4.1 Background

The GHG sources associated with the Project are summarized in Table 4-1. As shown on Table 4-1, the
Project GHG sources emit GHG by either combustion or by GHG in the process streams, and the GHG is
emitted either through stacks or as fugitive emissions.

All refrigeration compressors will be powered by electric gas driven engines. All inlet compressors will
be dual-drive engines (with the option of being powered by electricity or natural gas). Because dual-
drive technology is not available for the residue compressors’ engine model at this time, all residue
compressors will have natural gas-driven engines. All combustion sources at the Site will be fired on
pipeline-quality natural gas.

ETC will limit start-up operations to 30 minutes for engines, heaters, and reboilers. These limited hours
of MSS operation will minimize all pollutants associated with combustion sources.

The overall energy efficiency of the sources through technologies, processes, and practices at the Plant
should be included in a BACT determination. In general, a more energy-efficient technology burns less
fuel than a less energy efficient technology on a per-unit-of-output basis. Energy efficient technologies in
the BACT analysis help reduce the production of combustion-related GHG and other regulated pollutants
(CO, NOx, PM/PM;1o/PM, 5, SOy, and VOC). Because all the equipment associated with this project is
new, it will be outfitted with the best available engineering design and with the latest available technology
to ensure the best available energy efficiency for the Plant’s intended processes.
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TABLE 4-1
PROJECT GHG EMSSION SOURCES
AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT
ETC TEXAS PIPELINE, LTD.

Equipment Type GHG Source Type Exhaust Type

Internal Combustion Engines (> 500 hp, Combustion Source Stack
electric-driven and natural gas-fired)

Engine Blowdowns (recirculated back to Process Source Stack
suction/routed to flare)

Engine Starter Vents (routed to flare) Process Source Stack
Plant Flare (intermittent MSS control of Combustion Source Stack
engine blowdowns and starter vents)

Heaters and Reboilers (<100MMBtu/hr, Combustion Source Stack

natural gas-fired)

Amine Unit Flash Tanks (recirculated back to Process Source Stack
inlet suction) and Regenerator Waste Gas
Vents (routed to Thermal Oxidizer)

TEG Dehydrator Flash Tanks (recirculated Process Source Stack
back to inlet suction) and Regenerator Vents
(routed to Thermal Oxidizer)
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Thermal Oxidizer (control of Amine Unit and Combustion Source Stack
TEG Dehydration Unit Regenerator Vents)
Piping Fugitives Process Source Fugitive
ETC Texas Pipeline, Ltd. 20 GHG PSD Air Permit Application to EPA
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4.2 BACT Review Process

EPA recommends that the 1990 Draft New Source Review Workshop Manual be used to determine BACT
for PSD pollutants. According to this document, BACT determinations are made on a case by case basis
using a “top-down” approach, with consideration given to technical practicability and economic
reasonableness. Section 169(3) of the Clean Air Act defines BACT as follows:

“The term BACT means an emission limitation based on the maximum degree of reduction of
each pollutant subject to regulation under the Clean Air Act emitted from or which results from
any major emitting facility, which the permitting authority, on a case by case basis, taking into
account energy, environmental, and economic impacts and other costs, determines is achievable
through application of production processes and available methods, systems, and techniques for
control of each such pollutant. In no event shall application of BACT result in emissions of any
pollutants which will exceed any applicable standard established pursuant to section 111 (NSPS
[New Source Performance Standards]) or 112 (NESHAPS [National Emission Standards for
Hazardous Air Pollutants]) of the Clean Air Act.”

Specifically the “top-down” approach shall include the following steps:

1. Identify all available control technologies for a targeted pollutant:
The process begins by identifying the available control technologies and techniques on a source-
by-source and pollutant-by-pollutant basis. All control options that have a practical potential for
application are listed in this step. In order to identify the options, ETC has conducted a search of
the EPA’s RACT/BACT/LAER Clearinghouse (RBLC), other federal and state air permits and
associated inspection/performance test reports, and controls applied to similar sources other than
the source category being evaluated. Where applicable, references to a search of the RBLC have
been included to illustrate control technologies implemented on similar sources. The RBLC is
maintained by EPA and was created to assist applicants in selecting appropriate control
technology for new and modified sources. The RBLC was accessed in a query of BACT using
process type and pollutant and looking back over the past ten years. Appendix D to this
document contains the results of RBLC queries as well as other supporting documentation for
these analyses.

Evaluation of technical feasibility and the energy, economic or environmental impacts, or other
costs, are performed in subsequent steps.

2. Eliminate technically infeasible options:
In this step, identified control options are evaluated for technical feasibility using source-specific
factors. Demonstration of technical infeasibility for a technology should show that technical
difficulties, based on physical, chemical, and engineering principles, prevent the successful use of
the control option on the subject emission unit, or that the technology has never been
demonstrated to function effectively on an identical or similar emissions unit. If a technology has
not been demonstrated, then a careful review is conducted to determine if the technology is both
“available” and “applicable.”
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3. Rank remaining control technologies:
The overall control effectiveness of each remaining control technology is characterized for the
pollutant under review. The effectiveness evaluation includes a review of the expected emission
rates and expected emission reductions. The control option with the highest effectiveness is the
“top” control option. If the top control option is proposed by the permit applicant as BACT, no
further evaluation is required. Otherwise, the process moves to Step 4.

4. Evaluate the most effective control and document results:
In this step, if any technically feasible control options are more effective than the proposed BACT
option, the more effective options are compared and evaluated against the proposed BACT
option. Factors considered in this evaluation include energy, environmental, and economic
impacts, as well as other costs of the control options. The evaluation addresses both positive and
negative impacts of each control option. An explanation for rejecting any control option that is
more effective than the option ultimately selected as BACT is provided.

5. Select BACT:
The most effective remaining control technology is proposed as BACT.

43 GHGBACT
This section presents ETC’s demonstration that the Project will utilize BACT for GHG.
4.3.1 Relevant Background

The BACT determination, as required, includes the overall energy efficiency through technologies
practices and policies of each source type associated with the Project. In general, a more energy efficient
technology burns less fuel. Energy efficient technologies in the BACT analysis help reduce the
production of GHG and other regulated air pollutants. Because the Project involves the installation of
new equipment, all of the equipment should be of the best engineering design and equipped with the latest
technology to ensure energy efficiency. In addition, once electrical power is available, ETC will rely on it
to power a significant portion of the Plant’s compressors.

Performance benchmarking is an available tool that is useful in assessing energy efficiency. There are a
number of resources available for benchmarking facilities, including EPA’s ENERGY STAR program for
industrial sources. ENERGY STAR has developed sector specific benchmarking tools called Energy
Performance Indicators (EPI). These energy performance indicators are included in the EPA sponsored
document Energy Efficiency Improvement and Cost Saving Opportunities for the Petrochemical Industry:
An ENERGY STAR Guide for Energy Plant Manager Document Number LBNL-964E, dated June 2008.
This tool is especially useful for GHG because the traditional method of collecting information, such as
the RBLC, has yet to be populated with updated case-specific GHG information due to the infancy of the
program. Although EPI does not specifically address natural gas processing or natural gas compressor
stations, ETC utilized this tool to identify methods and the associated efficiency that can be achieved for
similar sources (natural gas combustion devices).
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ETC also reviewed the EPA’s Sector GHG control white papers for petroleum refineries, natural gas
combustion, and biomass energy. These papers were prepared by the Sector Policies and Programs
Division, Office of Air Quality Planning and Standards. These documents address sources that are
significantly different than those associated with the Project. A sector paper on natural gas processing
plants or natural gas compressor stations is not currently available.

When performing a “top-down” BACT analysis, an applicant is required to review control technologies
for similar sources. These sources have been identified as the most similar and available to those
associated with the Project.

The only control methods identified for control of GHG (including CO,, N,O and CH,) are to limit GHG
production using good combustion practices and to implement carbon capture and storage (CCS).
Because there is very limited data available on GHG controls due to the newness of the program, ETC ran
a search for GHG from all emissions sources found in the RBLC in an effort to identify all available
control methods.

The best way to control combustion-related GHG and other regulated pollutants is through thermal
efficiency achieved through design and operation. Good combustion practices are considered BACT for
all the combustion sources and pollutants associated with the Project.

These practices are based on EPA guidance located at http://www.epa.gov/ttnatw01/iccr/dirss/gcp.pdf
(included in Appendix D to this document) and are summarized in Table 4-2. This table serves as the
BACT discussion for all combustion sources proposed with the Project. ETC will apply all these

practices and standards to each combustion source associated with the Project, unless otherwise noted.

4.3.2 GHG Emissions Source Categories

The majority of the contribution of GHGs associated with the Project is from combustion sources
(i.e., engines, reboilers, heaters, flare, and thermal oxidizers) and the Amine Units. The TEG
Dehydration Units and piping component leaks (i.e., fugitive emissions) contribute a minor amount of
GHG. Stationary combustion sources primarily emit CO,, and a small amount of N,O and CH,.

This GHG BACT discussion is divided into two categories: stack GHG (including process-related and
combustion-related GHG) and fugitive GHG.

4321 Stack GHG

The Stack GHG sources emit the vast majority of the Site’s GHG. The stack GHG emissions include
process-related GHG (i.e., due to CO, and methane in the process and waste streams) and combustion-
related GHG (i.e., due to the combustion of fuel gas and waste gas streams).
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TABLE 4-2

SUMMARY OF GOOD COMBUSTION PRACTICES

AIR PERMIT APPLICATION

JACKSON COUNTY GAS PLANT

ETC TEXAS PIPELINE, LTD.

Good Combustion Technique

Practice

Standard

Operator practices

Official documented operating
procedures, updated as required for
equipment or practice change

Maintain written site specific
operating procedures in accordance
with Good Combustion Practices

Procedures include startup,
shutdown, malfunction

(GCPs), including startup, shutdown,
and malfunction

Operating logs/record keeping

Maintenance knowledge

Training on applicable equipment
and procedures

Equipment maintained by personnel
with training specific to equipment

Maintenance practices

Official documented maintenance
procedures, updated as required for
equipment or practice change

Maintain site specific procedures for
best/optimum maintenance practices

Routinely scheduled evaluation,
inspection, overhaul as appropriate
for equipment involved

Scheduled periodic evaluation,
inspection, overhaul as appropriate

Follow vendor recommendation

Maintenance logs/record keeping

Fuel quality (analysis); Use of clean
fuels (natural gas)

Monitor fuel quality

Fuel analysis where composition

Periodic fuel sampling and analysis

could vary and where of significance
to sulfur content

ETC shall use only pipeline quality
natural gas. Natural gas burns more
cleanly than fuels with higher
hydrocarbon content.

Combustion air distribution

Adjustment of air distribution system
based on visual observations

Routine and periodic adjustments
and checks

Adjustment of air distribution
based on continuous or periodic
monitoring

Good engineering design

Since the plant is a new construction,
all sources shall be operating at the
best efficiency possible by design.

Keep record of manufacturer’s
certificate and maintain the engines
as per the manufacturer’s guidelines.

Conducting visible emissions
observations

Visible emissions observations shall
be made and recorded in accordance
with the requirements specified in 40

CFR §64.7(c).

Maintain schedule and records of the
visible emission observation made.

ETC Texas Pipeline, Ltd.
Jackson County Gas Plant
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Process-Related Stack GHG

The Amine Units and TEG Dehydration Units emit process-related stack GHG. As discussed previously,
the Amine Units’ primary function is to remove CO, from the natural gas. As part of the process, a small
amount of hydrocarbons (including methane) can become entrained in the amine. When the amine is
regenerated, these GHG are emitted in the waste gas. That is, the Amine Unit waste gas contains CO, and
methane, which are process-related GHG emissions.

Also as described previously, the TEG Dehydration Units remove water from the gas. As part of the
process, a small amount of gas (containing CO, and methane) can become entrained in the TEG. When
the TEG is regenerated, the resultant waste gas stream contains CO, and methane. Therefore, the TEG
Dehydration Unit Regenerator Vents, which result in process-related GHG emissions.

The compressor engine blowdowns and starter vents emit MSS-related GHG, due to CO, and methane
contained in the inlet gas and residue/fuel gas streams.

Combustion-Related Stack GHG

The refrigeration compressor engines at the Site will be powered by electricity, so they will not emit
GHG. The inlet compressors will be equipped with dual-drive engines (with the option of being powered
by electricity or natural gas). The residue compressors will be equipped with natural gas-fired engines.
All gas-fired engines will be lean burn with low NOx technology, and they will be operated using good
combustion practices.

The heaters at the Site will be fired on pipeline-quality natural gas. These heaters are all rated at

< 50 MMBtu/hr. The heaters will be equipped with next generation ultra-low-NOy burners (NGULNB),
and they will have burner management systems. Specifically, the heaters will be equipped with
Low-NOy staged/quenching (flue gas recirculating) burners capable of meeting 0.036 1b-NOx/MMBtu
with additional excess Oy (i.e., requiring a larger combustion air blower). The heaters are tuned for
thermal efficiency.

As stated previously, emissions from each plant’s Amine Unit Regenerator Vent and each TEG
Dehydration Unit Regenerator Vent are routed to a thermal oxidizer for control of H,S and VOC in the
exhaust streams. The process-related CO, emissions from each Amine Unit and TEG Dehydration Unit
will flow through the thermal oxidizers to atmosphere, and the hydrocarbon emissions, including
methane, will be oxidized to form combustion-related GHG. The oxidizers have a 99% DRE for
hydrocarbon compounds, so 1% of the methane will pass through the oxidizers uncombusted, as process-
related GHG. In addition, the oxidizers will fire pipeline quality natural gas (i.e., generating combustion-
related GHG), at maximum rate of 7 MMBtu/hr, as needed to maintain a combustion chamber
temperature of 1,400 °F.

An intermittent Plant Flare will be utilized to control emissions associated with compressor/engine
blowdowns and starter vents, generating combustion-related GHG. The Plant Flare has a 98% DRE, so
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2% of the methane in the blowdown and starter vents will pass through the flare as process-related GHG.
The flare also combusts pipeline quality natural gas through its pilot, which has a firing rate of
0.1 MMBtu/hr, generating a small amount of combustion-related GHG.

Please note the flare is not a continuous process flare, but an intermittent use MSS flare. It controls
compressor engine blowdowns (shutdown) and engine starter vents (startup). Therefore, no continuous
stream other than pilot gas is being combusted.

The GHG emissions from combustion sources can be reduced by operating with thermal efficiency/good
combustion practices. The Stack GHG emissions are able to be captured, so Carbon Capture and Storage
(CCS) is an option for consideration. CCS is an emerging “end of the pipe” add-on control technology
comprised of three stages (capture/compression, transport, and storage).

4.3.2.2 Fugitives

A small amount of GHG may be emitted via piping equipment leaks (i.e., due to CO, and methane in the
gas streams). It is infeasible to capture GHG emissions from fugitive sources such as piping leaks.
Therefore, CCS is not an add-on control technology that has a potential for application and it is not
identified as a feasible technology for controlling fugitives. However, fugitive GHG emissions can be
reduced by utilizing a leak detection and repair (LDAR) program. There are many structured LDAR
programs that have been developed as part of state and federal rulemaking and BACT. ETC has
evaluated the existing programs for the purpose of this BACT analysis.

4.3.3 Stack GHG BACT
The following paragraphs present ETC’s evaluation of BACT for stack GHG emissions.
4.3.3.1 Step 1] Identify All Available Control Technologies

ETC has identified the following potentially applicable control technologies for controlling process-
related and combustion-related stack GHG emissions associated with the Project:

All Stack GHG
e Carbon Capture and Transport and/or Storage (CCS) as add-on control.

Process-Related Stack GHG Only

Because the Amine Units are designed to remove CO, from the natural gas, the generation of CO, (GHG)
is inherent to the process, and a reduction of CO, emissions by process changes would only be achieved
by a reduction in the process efficiency, which would result in natural gas that would not meet pipeline
quality specifications and leave CO; in the natural gas for emission to the atmosphere at downstream
sources. The Amine Units do emit methane (GHG) at the point of amine regeneration, due to a small
amount of natural gas becoming entrained in the rich amine.
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The TEG Dehydration Units are located downstream of the Amine Units, so that the vast majority of the
CO; entrained in the natural gas has already been removed. But similar to the Amine Units, the TEG
Dehydration Units do emit CO, and methane at the point of regeneration due to natural gas becoming
entrained in the rich glycol.

The compressor engine blowdowns and starter vents emit MSS-related GHG, due to CO, and methane
contained in the inlet gas and residue/fuel gas streams.

The methods to reduce process-related GHG include:

e Proper Design and Operation: The Amine Units and TEG Dehydration Units are each designed
to include a flash tank, in which gases (i.e., including CO, and methane) are removed from the
rich amine or rich glycol stream prior to regeneration, thereby reducing the amount of waste gas
created. ETC will construct and operate the Amine Units and TEG Dehydration for optimal
performance;

o Install Amine Unit and TEG Dehydration Unit Flash Tank Offgas Recovery Systems: The
Amine Unit and TEG Dehydration Unit flash tank offgases will all be recycled back into each
Plant for reprocessing, instead of venting to atmosphere or combustion device;

e Routing Amine and TEG Dehydration Unit Regenerator Vents to a Thermal Oxidizer: This
control device will reduce the methane emissions by 99% and will convert those emissions to
CO,, which has a lower GWP;

e Routing Amine and TEG Dehydration Unit Regenerator Vents to a Flare: This control device
will reduce the methane emissions by 98% and will convert those emissions to CO,, which has a
lower GWP;

¢ Routing Compressor Engine Blowdown and Starter Vents to a Thermal Oxidizer: This control
device will reduce the methane emissions by 99% and will convert those emissions to CO,, which
has a lower GWP.

e Routing Compressor Engine Blowdown and Starter Vents to a Flare: This control device will
reduce the methane emissions by 98% and will convert those emissions to CO,, which has a
lower GWP.

o Install Blowdown Gas Recovery System: blowdowns due to engine shutdowns will be routed
back into suction as much as possible (i.e., depending upon the pressures, suction, and specific
parameters specific to each shutdown) to recover the gas down to a minimum pressure and
minimize the volume sent to flare.

Combustion-Related Stack GHG Only

The methods to reduce combustion-related GHG include:

o Fuel Selection/Switching: ETC will be firing only pipeline quality natural gas, which results in
28% less CO, production than fuel oils (see 40 CFR Part 98, Subpart C, Table C-1, which is
included in Appendix E, for a comparison of the GHG emitting potential of various fuel types);
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e Use of electric-driven engines and limits on gas-fired operations (i.e., dual-drive engines), where
technically feasible: The refrigeration compressors will be electric-driven, resulting in no GHG
emissions from these sources. The inlet compressors will be dual-drive, with gas-fired operations
limited to a Site-wide annual limit of 28,000 hours (based upon an average of 3,500 hr/yr each),
which will result in a 60% reduction in annual GHG emissions. Dual-drive technology is not
available (or technically feasible) for the residue compressor engines, so they will be gas-fired;

o Efficient engine, heater, and burner design: New burner design improves the mixing of fuel,
creating a more efficient heat transfer. Because this is a new facility, new burners will be
utilized. ETC will utilize burner management systems on the heaters, such that intelligent flame
ignition, flame intensity controls, and flue gas recirculation optimize the efficiency of the devices.

e Periodic tune-ups and maintenance for optimal thermal efficiency: Periodic tune-ups will
increase the efficiency of the engines. Maintenance will be performed routinely per vendor
recommendations or the facility’s maintenance plan, and replacing or servicing components will
be performed as needed. ETC will tune the heaters and engines once a year for optimal thermal
efficiency;

o Fuel gas pre-heating: Preheating the fuel stream reduces the heating load, increases thermal
efficiency and therefore reduces emissions. However, this technology is more relevant to large
boilers (>100 MMBtu/hr). ETC will not be preheating the fuel stream for the compressor
engines, because the engines are designed for lower fuel and inlet air temperatures for efficient
compression ignition. ETC will not be preheating the natural gas for the heaters due to their size
(< 100 MMBtu/hr) and because more efficient options are available, as described below in
Step 4;

e Oxygen trim control: Combustion devices operate with a certain amount of excess air to reduce
emissions and for safety consideration. An inappropriate mixture may lead to inefficient
combustion. The gas-fired compressor engines will be equipped with oxygen trim control as part
of their ultra-lean-burn design. Regular maintenance of the draft air intake systems of the engines
and heaters can reduce energy usage. Draft control is applicable to new or existing process
heaters and is cost effective for process heaters rated at 20 to 30 MMBtu/hr or greater. The
heaters will have air and fuel valves mechanically linked to maintain the proper air to fuel ratio;

o Heat Recovery: The hot effluent from the hot oil heaters is cooled in the primary and secondary
heat exchangers that heat the hot oil (heat transfer medium for the Site) to recover this energy and
reduce the overall energy use in the plants. Tertiary exchangers also recover heat and contribute
to overall energy efficiency. Finally, the combustion convective section is used to pre-heat the
hot oil to the extent that the final exiting flue gas temperature is reduced to its practical limit;

e Air/fuel ratio controllers: Air/fuel ratio controllers minimize methane emissions from
reciprocating engines. Oxygen monitors and intake flow monitors can be used to optimize the
fuel/air mixture and limit excess air and reduce the amount of energy required to heat the stream
and, therefore, reduce the CO.e emissions. Please note because these engines are equipped with
the ultra-lean burn technology, air/fuel ratio controllers are inherent to the process in the engines.
As stated previously, the heaters’ air and fuel valves will be mechanically linked to maintain the
proper air to fuel ratio;

e Burner management systems: The heaters will be equipped with burner management systems,
that will include intelligent flame ignition, flame intensity controls, and flue gas recirculation;
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o Energy efficiency: High efficiency motors and variable speed drives reduce electricity
consumption by 4 — 17% when compared to standard motors and fixed speed drives;

o Limit of start-up operations to 30 minutes for engines, heaters, and reboilers;

o Proper flare operation: Poor flare combustion efficiencies lead to higher methane emissions and
higher overall GHG emissions. Poor combustion efficiencies can occur at very low flare rates,
very high flowrates (i.e., high flare exit velocities), and when flaring gas with low heat content
and excessive steam to gas mass flows. ETC will only be flaring high Btu gases, will monitor the
Btu content on the flared gas, and will have air assisted combustion allowing for improved flare
gas combustion control and minimizing periods of poor combustion. Please note the flare is not
a process flare, but an intermittent use MSS flare. It controls blowdowns (shutdown) and starter
vents (startup). Therefore, no continuous stream (other than pilot gas) is being combusted, and
add on controls are not technically feasible. Periodic maintenance will help maintain the
efficiency of the Flare. The Flare will also be operated in accordance with 40 CFR §60.18,
including heating value and exit velocity requirements, as well as pilot flame monitoring; and

e Proper thermal oxidizer operation: Periodic maintenance will help maintain the efficiency of the
thermal oxidizer. Temperature monitoring will ensure proper thermal oxidizer operation.

4.3.3.2 Step 2 | Eliminate Technically Infeasible Options

ETC considers all identified options listed in Section 4.3.3.1 to be technically feasible, except for the
following option:

Routing Compressor Engine Blowdown and Starter Vents to a Thermal Oxidizer: Not Feasible

A thermal oxidizer is not considered a technically feasible control device for the control of compressor
engine starter emissions, because they are intermittent MSS events, and there is a very wide range of flow
rates, depending upon the startup and shutdown schedule of the engines/compressors. The oxidizer would
have to be designed for maximum MSS flow rates, and it would have to combust fuel gas (i.e., generating
additional combustion-related emissions, including GHG) during the majority of the time when MSS
emissions are not occurring at the maximum flow rate. A flare is the only technically feasible option for
control of an intermittent stream of varying flow.

4.3.3.3 STEP 3| Rank Remaining Control Technologies

Because thermal efficiencies are work practice standards, it is difficult to identify discriminate control
efficiencies for ranking. ETC used Available and Emerging Technology for Reducing Greenhouse Gas
Emission from the Petroleum Industry dated October 2010 and Energy Efficiency Improvement and Cost
Saving Opportunities for the Petrochemical Industry: An ENERGY STAR Guide for Energy Plant
Manager, Document Number LBNL-964E, dated June 2008, to identify any available control efficiencies.
The efficiency improvement/GHG reduction technologies are ranked below. The technologies that ETC
will be implementing are in bold-face type.
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e Use of electric-driven engines (100%, when powered by electricity);

e Install Amine Unit and TEG Dehydration Unit flash tank offgas recovery systems
(100%);

¢ Routing the Amine Unit and TEG Dehydration Unit regenerator vents to a thermal
oxidizer (99% for methane, generates COy);

¢ Routing the Amine Unit and TEG Dehydration Unit regenerator vents to a flare (98% for
methane, generates CO,);

e Control of engine starter vents by the flare (98% for methane, generates CO,);

o Installation of compressor blowdown recovery system, and routing remaining
blowdown gas to the flare (98% for methane, generates CO,);

e Use of dual-drive engines when technically available and establishment of federally-
enforceable limits on gas-fired operations (28,000 hr/yr for 8 engines combined, which is
based upon an average of 3,500 hr/yr each) (60%0);

e Fuel selection/switching (28% when comparing natural gas and No. 2 Fuel Qil);

e Burner management systems on the heaters, with intelligent flame ignition, flame
intensity controls, and flue gas recirculation (10-25%);

e Air/fuel ratio controllers associated with lean burn engines (5-25%);

e Efficient engine/heater and burner design (10%b);

o Energy efficiency (4-17% of electricity consumption) using high efficiency motors,
variable speed drives);

e Preheating fuel stream (10-15%);

e Proper flare and thermal oxidizer operation (1-15%);

¢ Annual tune-ups and maintenance (1-10%);

e Oxygen trim control associated with lean burn engines (1-3%);

e Limit of start-up operations to 30 minutes for engines, heaters, and reboilers; and

o CCS (not a feasible option for the Project due to technical, environmental, and economic
reasons, as discussed in Step 4).

Table 4-3 lists these technologies and the source of the estimated GHG control efficiencies.
4.3.3.4 STEP 4 | Evaluate the Remaining Control Efficiencies

ETC is implementing the top ranked BACT for Stack GHG. Of the technologies listed in Step 3, only
three options are not proposed to be implemented as part of the Project. First, ETC will not be routing the
Amine Unit and TEG Dehydration Unit regenerator vents to a flare (98% control), because a more
efficient technology (thermal oxidizer, with 99% efficiency) is being used. Second, ETC will not be
preheating the fuel, because the burner management systems, which include flue gas recirculation,
achieve a higher overall combustion efficiency. Finally, CCS is not considered by ETC to be feasible,
based upon its lack of readily available technologies and negative environmental impacts, as well as its
negative economic impacts. However, per EPA guidance, EPA has identified CCS as an add-on control
technology that is available for the Stack GHG that must be evaluated as if it were technically feasible.
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TABLE 4-3

GHG CONTROL TECHNOLOGY RANKING FOR BACT STEP 3
AIR PERMIT APPLICATION

JACKSON COUNTY GAS PLANT
ETC TEXAS PIPELINE, LTD.

Estimated GHG Proposed
Control Technology Percent Reduction Source of Percent Reduction Determination as BACT?
Electric-Driven Engines 100 Based upon only using electricity so no combusted related GHG emissions Yes
Amine Unit and TEG Dehydration Unit flash tank offgas 100 Hard piped back into the system Yes
recovery systems
Amine Unit and TEG Dehydration Unit regenerator vents 99 Vendor Data Yes
to thermal oxidizer
Amine Unit and TEG Dehydration Unit regenerator vents 1 98 http://www.tceq.texas.gov/permitting/air/guidance/newsourcereview/flares/ No
Compressor Engine Starter Vents to flare 98 http://www.tceq.texas.gov/permitting/air/guidance/newsourcereview/flares/ Yes
Compressor Engine Blowdown Vents to flare 98 http://www.tceq.texas.gov/permitting/air/guidance/newsourcereview/flares/ Yes
Dual drive engines (limited operation 28,000 hours/yr for ¢ 60 Based upon 3,500 hours out 8,760 hours per year (equates to 60% of year) Yes
Fuel selection/switching (natural gas versus No. 2 Fuel Oil 28 40 CFR Part 98 Subpart C, Table C-1 Yes
Burner management systems 10-25 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 5.1.2.1 Draft Control and VVendor Data
Air/Fuel ratio controller with lean burn engines 5-25 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 5.1.2.1 Draft Control
Efficient engine/heater burner design 10 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 3.0 Summary of GHG Reduction Measures Table 1 Summary of GHG
Reduction Measures for the Petroleum Refinery Industry
High efficiency motors 4-17 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 3.0 Summary of GHG Reduction Measures Table 1 Summary of GHG
Reduction Measures for the Petroleum Refinery Industry
Preheating fuel stream 10-15 Available and Emerging Technologies for Reducing Greenhouse Gas No
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 5.1.2.2 Air Preheating and Table 1 Summary of GHG Reduction
Measures for the Petroleum Refinery Industry
Proper flare and thermal oxidizer operation 1-15 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 3.0 Summary of GHG Reduction Measures Table 1 Summary of GHG
Reduction Measures for the Petroleum Refinery Industry
Annual tune-ups and maintenance 1-10 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 5.1.1.5 Improved Maintenance
Oxygen trim control (lean burn engines) 1-3 Available and Emerging Technologies for Reducing Greenhouse Gas Yes
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 3.0 Summary of GHG Reduction Measures Table 1 Summary of GHG
Reduction Measures for the Petroleum Refinery Industry
Limit start up operation to 30 minutes for engine, heaters N/A N/A Yes
and reboilers
CCS 80 Available and Emerging Technologies for Reducing Greenhouse Gas No
Emissions from the Petroleum Refining Industr y issued by EPA October 2010
Section 5.1.4 Carbon Capture. Also noted that industrial application of this
technology is not expected to be available for 10 years.
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The emerging CCS technology is an “end of pipe” add-on control method comprised of three stages
(capture/compression, transport, and storage). CCS involves separation and capture of CO, from the
exhaust gas, pressurization of the captured CO,, transmission of CO, via pipeline, and injection and long
term geologic storage of the captured CO,. Several different technologies are at varying stages of
development, some at the slip stream or pilot scale while many others are still at the bench top or
laboratory stage of development.

The use of CCS on the Stack GHG emissions is not technically or environmentally feasible for the Site.
The goal of CO, capture is to concentrate the CO, stream from an emitting source for transport and
injection at a storage site. CCS requires a highly concentrated, pure CO, stream for practical and
economic reasons. Extracting CO, from exhaust gases requires equipment to capture the flue gas exhaust
and to separate and pressurize the CO; for transportation.

The stack vent streams will be low pressure, high volume streams at a very high temperature, with low
CO; content and will contain miscellaneous pollutants, such as PM that can contaminate the separation
process. Table 4-4 summarizes the stack parameters and CO, content of the streams.

The CO, separation would first require the removal of PM from the streams without creating too much
back pressure on the upstream system (i.e., the Plants’ combustion processes). Next, it would require
inlet compression to increase the pressure from atmospheric to the minimum of 700 pounds per square
inch (psi) required for efficient CO, separation. The installation of additional cryogenic units or other
cooling mechanisms (e.g., complex heat exchangers) would be required to reduce the temperature of the
streams from over 800 °F to less than 100 °F prior to separation, compression, and transmission. Also,
the installation of additional amine units to capture the CO, from the streams would be required. The
cryogenic units would each require propane compression, similar to the currently-proposed cryogenic
units. Finally, the separated CO, stream would require large compression equipment to pressurize the
CO, to transfer to the Denbury pipeline. The inlet and CO, compressors must be designed to handle
acidic gases, with high energy consumption/cost to compress the gas to processing and transport
requirements.

Moreover, because the electricity required to run additional compressors is not available at the Site,
additional natural gas-fired engines for propane refrigeration would be required, and additional natural
gas-fired engines for CO, compression would be required. Therefore, the fuel consumption and resultant
combustion-related GHG emissions would be even greater.

The processes required to separate and compress CO, are already implemented at the Site. In fact, the
majority of the Site’s CO, emissions are from the Amine Units that remove CO, from the inlet gas, which
is 1.96 mol% CO,, flowing at 200 MMscfd, or 73,000 MMscf/yr per plant, for a Site-wide total of
292,000 MMscf/yr.

The combined volumetric flow of the Stack GHG is 162,744 MMscf/yr, and the CO, content of the
combined Stack GHG exhaust stream is 7.14 mol%. To process this stream for CCS, the Site would need
to have additional amine units, cryogenic units, dehydration units, and associated equipment (i.e., heaters,
tanks, compressor engines, and piping) greater than the size of the proposed Plants 1 and 2 combined.
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TABLE 4-4
STACK GHG EXHAUST PARAMETERS AND CO, CONTENT

AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT
ETC TEXAS PIPELINE, LTD.

Stack Exit Total Percent
co; co,’ Diameter® Velocity® Temp.© Exhaust” co;’
Combustion Source EPN (Tlyr) (MMscflyr) (ft) (fps) (°F) (MMscflyr) (vol%)
C-1100A/B, C-2100A/B,
C-3100A/B, & C-4100A/B 21,944.53 384.03 2.0 62.1 800 8,237.73 4.66%
C-1121A 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-1121B 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-1121C 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-2121A 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-2121B 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-2121C 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-3121A 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-3121B 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
h C-3121C 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-4121A 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
z C-4121B 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
C-4121C 18,195.38 318.42 25 101.3 800 6,568.88 4.85%
m H-1706 24,804.90 434.09 3.0 77.1 775 7,345.22 5.91%
H-7810 8,908.26 155.89 3.0 18.5 850 1,661.54 9.38%
E H-7820 4,966.10 86.91 25 18.5 850 1,153.85 7.53%
H-7410 1,535.91 26.88 1.0 27.6 800 286.36 9.39%
: H-2706 24,804.90 434.09 3.0 771 775 7,345.22 5.91%
u, H-7811 8,908.26 155.89 3.0 185 850 1,661.54 9.38%
H-7821 4,966.10 86.91 25 18.5 850 1,153.85 7.53%
0 H-7411 1,535.91 26.88 1.0 27.6 800 286.36 9.39%
H-3706 24,804.90 434.09 3.0 77.1 775 7,345.22 5.91%
a H-7812 8,908.26 155.89 3.0 18.5 850 1,661.54 9.38%
H-7822 4,966.10 86.91 25 18.5 850 1,153.85 7.53%
H-7412 1,535.91 26.88 1.0 27.6 800 286.36 9.39%
m H-4706 24,804.90 434.09 3.0 77.1 775 7,345.22 5.91%
> H-7813 8,908.26 155.89 3.0 18.5 850 1,661.54 9.38%
H-7823 4,966.10 86.91 25 18.5 850 1,153.85 7.53%
= H-7413 1535.91 26.88 10 2756 800 286.36 9.39%
TO-1 69,986.91 1,224.77 3.0 150.4 1,400 9,512.91 12.87%
: TO-2 69,986.91 1,224.77 3.0 150.4 1,400 9,512.91 12.87%
u TO-3 69,986.91 1,224.77 3.0 150.4 1,400 9,512.91 12.87%
TO-4 69,986.91 1,224.77 3.0 150.4 1,400 9,512.91 12.87%
m FS-800 3,227.22 56.48 3.0 Varies 1,000 455.84 12.39%
q Totals/Average: 684,324.58 11,975.68 936 167,359.69 7.16%
? Please see Appendix B for the calculation of CO, emissions from these sources.
® The CO, volumetric flow rate is calculated as follows (example is for C-1121A):
ﬁ (18,195.38 T/yr CO2) * (2,000 Ib/T) / (44 Ib/Ib-mole CO2) * (385 scf/lb-mole) / (10°6/MM) = 318.42 MMscf/yr CO2
n ¢ This value was taken from the Tablel1(a), which is located in Appendix A.
¢ The Total Exhaust volumetric flow rate is calculated as follows (example is for C-1121A):
m (101.3 fps) * (3,600 s/hr) * (P1 * (2.5/2 ft)*2) * (459.67+68 °F) / (459.67+800 °F) * (8,760 hrlyr) / (10"6/MM) = 6,568.88 MMscf/yr
¢ Percent CO, is calculated as follows (example is for C-1121A):
m (318.42 MMscflyr CO2) / (6,568.88 MMscf/yr exhaust) * (100%) = 4.85%
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For inlet compression, ETC estimates that eight (8) Caterpillar 3616 engines would be needed. For
refrigeration compression, ETC estimates that six (6) Caterpillar 3516 engines would be needed. And for
CO, compression, ETC estimates that one (1) Caterpillar 3606 engine would be needed.

Considering the additional equipment and associated emission sources, implementing CCS at the Site
would generate additional GHG greater than the major source threshold (100,000 T/yr) and additional
PMo/PM, 5 and VOC emissions greater than PSD significance thresholds. A calculation of the emissions
from these engines is included in Appendix D, and the totals are:

e CO: 30.48 Tlyr
e NOx: 13.37 Tlyr
e  PMy/PMys: 15.81 Tlyr
e SOy 0.19 Tlyr
e VOC: 49.53 Tlyr
e GHG: 184,995.37 Tlyr

Therefore, ETC believes that CCS is not BACT due to its negative environmental and energy
impacts.

There are several on-going CCS projects, ranging in cost from $300 million to $2.6 billion that are
heavily funded by the US Department of Energy (DOE) and the Canadian Government. These projects
are mostly at coal fired utilities and are small in scale (i.e., only involving a slip stream or are still in the
laboratory stage of development). Note that slip stream processing does not enable the evaluation of back
pressure studies.

According to the guidance documents for GHG permitting and for reducing carbon dioxide emissions
from bioenergy, EPA has concluded that although CCS is available it does not necessarily mean it would
be selected as BACT due to its technical and economic infeasibility. In addition, EPA supports the
conclusion of the Interagency Task Force on Carbon Capture that although current technologies could be
used to capture CO, from new and existing plants, they are not ready for widespread implementation.
This conclusion is primarily because the technologies have not been demonstrated at the scale necessary
to establish confidence in their operations.

Based upon on the issues identified above, ETC does not consider CCS to be a technically,
economically, or commercially viable control option for the Site’s stack GHG.

Finally, assuming that CCS were readily available and could be implemented on a large-scale basis
without negative environmental impact, ETC would still have to resolve several logistical issues
including obtaining right of way (ROW) for the pipeline and finding a storage facility or other operation
that would be available to receive and handle a large volume of CO,.

The nearest identified pipeline that may transport CO, is approximately 60 miles from the Plant. This
pipeline is owned and operated by a direct competitor to ETC, so it would not be a viable option for
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transport of CO,. However, Denbury has announced recently the intent to install a pipeline system to
receive CO; in the next few years. This future pipeline is currently shown to terminate in Alvin, Texas,
which is over 120 miles from the Plant. For the purpose of this BACT analysis, ETC has assumed that
the Denbury pipeline is the nearest available CO, pipeline.

The National Energy Technology Laboratory (NETL) is part of DOE’s national laboratory system and is
owned and operated by DOE. NETL supports DOE’s mission to advance the national, economic, and
energy security of the United States. ETC utilized the March 2010 NETL Document Quality Guidelines
for Energy System Studies Estimating Carbon Dioxide Transport and Storage Costs DOE/NETL-
2010/1447 to estimate the cost associated with the pipeline and associated equipment. This document
provides a best estimate of transport storage and monitoring costs for a “typical” sequestration project.
CO, transport costs are broken down into three categories, as follows:

e Pipeline/Transfer Costs - Pipeline costs are derived from the Oil and Gas Journal’s annual
Pipeline Economics Report for natural gas, oil, and petroleum projects which are expected to be
analogous of the cost of building a CO; pipeline. The cost estimate includes pipeline materials,
direct labor, indirect costs, and right of way acquisition as a function pipeline length and diameter
and is based upon a study completed by the University of California.

o Related Capital Expenditures — Capital costs associated with CCS are estimated based upon the
DOE/NETL study, Carbon Dioxide Sequestration in Saline Formation — Engineering and
Economic Assessment for typical costs associated with pipeline. The costs were adjusted to
include a CO, surge tank and pipeline control system. Miscellaneous costs also include
surveying, engineering, supervision, contingencies, allowance, overhead, and filing fees.

o O&M Costs — O&M costs are based on the DOE/NETL report Economic Evaluation of CO,
Storage and Sink Enhancement Option on a cost/pipeline length basis.

To estimate costs for the Project, ETC utilized the following parameters and the March 2010 NETL
document Quality Guidelines for Energy System Studies Estimating Carbon Dioxide Transport and
Storage Costs DOE/NETL-2010/144.

Because the cost of transport and storage of the Stack GHG emissions would be higher than the cost of
just transport, ETC is conservatively (i.e., estimating costs on the low side) assuming that the Denbury
pipeline would be a viable recipient of the CO, emissions and, therefore, addressing the transportation
costs only. Assuming that Denbury would be able to receive the CO, stream, the estimated cost
associated with transport of the Amine Vent CO, to the Denbury pipeline is well over $300MM, or
$80.80/T of CO, removed. Table 4-5 presents a conservative (i.e., tending to underestimate the cost) cost
determination. The cost estimate does not include certain costs that would be required, as described in the
following paragraphs.
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TABLE 4-5
ESTIMATED COSTS FOR CCS OF STACK CO, EMISSIONS
AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT
ETC TEXAS PIPELINE, LTD.
CO, Pipeline Data

Pipeline Length 120 miles

Pipeline Diameter 8 inches

Number of Injection Wells 0

N/A feet
Depth of well NA perm—
CCS Cost Breakdown
Cost Type [ Units [ Cost
Pipeline Costs
$
Pipeline Materials z'nacrggsr $64,632 + $1.85 x L x (330.5 x D2 + 686.7 x D + 26,920) | $ 11,965,075.20
Lenath (miles)
h Pipeline Labor Iz:']acr::;r $341,627 + $1.85 x L x (343.2 x D?+ 2,074 x D +170,013] $ 46,644,122.60
Length (miles)
= :
m Pipeline Miscellaneous 3?32? $150,166 + $1.58 x L x (8,417 x D + 7,234) $ 14,288,638.00
Length (miles)
>3 :

Pipeline Right of Way 'z'nacrsggr $48,037 + $1.20 x L x (577 x D +29,788) $ 5,002,213.00
: Length (miles)

U' Other Capital

Refrigeration Compression(6- CAT 351 $ $9,000,000 $ 9,000,000.00
o Inlet Compressions (8- Cat 3616) $ $24,800,000 $ 24,800,000.00

CO, Compression Equipment $ $2,000,000 $ 2,000,000.00

Cryogenic Units/Amine Units /Dehydraf $ $200,000,000 $ 200,000,000.00

CO, Surge Tank $ $3,451,908 $ 3,451,908.00

Pipeline Control System $ $331,896 $ 331,896.00
98] -

Fixed O&M | $/milefyear | $8,632 $ 1,003,440.00
> | Total Pipeline Cost| $ 318,487,292.80
l ' Amoritized CCS Cost
: Total Capital Investment (TCI) = $ 317,483,852.80

Capital recovery factor (CRF) * = i(1+i)"/((1+i)" - 1) $ 0.15
u' i = interest rate = 0.08

n = equipment life = 10 years
E [ Amortized installation costs = CRF * TCI =] $47,314,456.25]
q [ Total CCS Annualized Cost] $48,317,896.25)
¢ NOTE: This cost estimate sheet does not include O&M costs associated with the compression equipment or processing equipment.

n Amoritized Project Cost (without CCS)

Total Capital Investment (TCI), based upon current AFE = $ 395,000,000.00
m Capital recovery factor (CRF) * = i(1+i)"/((1+i)" - 1) $ 0.10

i = interest rate = 0.08
m n = equipment life = 20 years

Amortized installation costs = CRF * TCI =] $40,231,622.49)
: [ Total Project Annualized Cost] $40,231,622.49]

NOTE: Plant lifetime estimated at 20 years, due to normal plant lifetime expectations. However, CCS equipment life anticipated to be 10 years based upon
extreme acidic conditions of CO, stream.
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It should be noted that liability costs are not included in this cost estimate. Liability protections address
the fact that if damages are caused by transportation of CO,, the transporting party may bear a financial
liability. Several types of liability are available (Bonding, Insurance, etc.). The liability regime has yet to
be established on a state or federal level. However, some states (Wyoming, North Dakota, and Louisiana)
have established trust funds ($5 MM) and liability timeframes (on average 10 years).

Considering all of the above, ETC considers this option to be economically unreasonable.

In summary, ETC believes that CCS is not BACT due to technical, environmental, and economic
reasons.

4.3.35 STEP 5] Select BACT

As shown previously, ETC is implementing the following technologies that together meet BACT for
Stack GHG emissions:

e Use of electric-driven engines (100%);

e Install Amine Unit and TEG Dehydration Unit flash tank offgas recovery systems (100%);

¢ Routing the Amine Unit and TEG Dehydration Unit regenerator vents to a thermal oxidizer
(99% for methane, generates CO,);

e Control of engine starter vents by the flare (98% for methane, generates CO,);

o [Installation of compressor blowdown recovery system, and routing remaining blowdown gas
to the flare (98% for methane, generates CO5);

e Use of dual-drive engines when technically available and establishment of federally-
enforceable limits on gas-fired operations (28,000 hr/yr for 8 engines combined, which is
based upon an average of 3,500 hr/yr each) (60%);

o Fuel selection/switching (28% when comparing natural gas and No. 2 Fuel Oil);

¢ Burner management systems on the heaters, with intelligent flame ignition, flame intensity
controls, and flue gas recirculation (10-25%);

e Air/fuel ratio controllers associated with lean burn engines (5-25%);

o Efficient engine/heater and burner design (10%);

e Energy efficiency (4-17% of electricity consumption) using high efficiency motors and
variable speed drives;

e Proper flare and thermal oxidizer operation (1-15%);

e Annual tune-ups and maintenance (1-10%);

e Oxygen trim control associated with lean burn engines (1-3%); and

e Limit of start-up operations to 30 minutes for engines, heaters, and reboilers.
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4.3.4 Piping Fugitives GHG BACT

Hydrocarbon emissions from leaking piping components (process fugitives) associated with the proposed
project include methane and CO,. The total estimated fugitive CO, and methane emissions as CO,e have
a very minor contribution to the Plant’s total GHG emissions. However, for completeness it is addressed
in this BACT analysis.

ETC will be implementing the 28VHP Leak Detection and Repair (LDAR) program at the Plant to
minimize emissions from piping fugitive leaks. While this operational practice is designed to reduce
VOC emissions, it has a collateral effect on GHG emissions.

In addition, the compressor seals will be dry seal instead of wet seal. Periodic inspection and
maintenance of the compressor rod packing will be conducted annually to determine when the packing
needs replacing or any of the components need servicing.

Where possible, the use of low-bleed gas-driven pneumatic controllers will be installed to reduce methane
venting. Also, where feasible, pneumatic controllers will be driven by instrument air instead of natural
gas to lower methane emissions.

In summary, ETC believes that the use of dry seal rather than wet seal compressors, use of rod packing
for reciprocating compressors, the use of low bleed and air driven pneumatic controllers, where
practicable, and the implementation of the 28VHP LDAR program will reduce GHG emissions by
80-90%, thereby constituting BACT.

4.3.4.1 STEP 1| Identify All Potential Control Technologies
The following control technologies for process fugitive emissions of CO,e are listed below:

o Implementation of a LDAR program: LDAR programs are designed to control VOC emissions
and vary in stringency. LDAR is currently only required for VOC sources. Methane is not
considered a VOC, so LDAR is not required for streams containing a high content of methane.
Organic vapor analyzers or cameras are commonly used in LDAR programs. TCEQ’s 28VHP
LDAR is currently the most stringent program, which can achieve efficiencies of 97% for valves.
ETC will implement TCEQ’s 28VHP program on all VOC lines associated with the Project; this
program will result in a collateral reduction of GHG emissions from these piping components;

e Use of dry compressor seals: The use of dry compressor seals instead of wet seals can reduce
leaks;

e Use of rod packing for reciprocating compressors: ETC will utilize rod packing and will conduct
annual inspections of the packing materials; and

e Use of low-bleed gas-driven pneumatic controllers or compressed air-driven pneumatic
controllers: low-bleed gas-driven pneumatic controllers emit less gas (that contains GHG) than
standard gas-driven controllers, and compressed air-driven pneumatic controllers do not emit
GHG.
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4.3.4.2 STEP 2| Eliminate Technically Infeasible Option
All of the technologies listed in Step 1 are technically feasible.
4.3.4.3 STEP 3| Rank Remaining Control Technologies

ETC intends to implement all technologies listed in Step 1, which together will reduce Fugitive GHG
emissions by 80-90%. Therefore, ETC is not ranking the technologies individually. For comparison
purposes, the Table 4-6 presents the LDAR parameters for the proposed 28VHP program and other
LDAR programs. As shown in the attached table, the LDAR proposed for the Project is the top BACT.

4.3.4.4 STEP 4 | Evaluate the Remaining Control Efficiencies

Because ETC intends to implement TCEQ’s 28VHP LDAR program, which is the top-ranked technology,
there is no need for evaluation under Step 4.

4345 STEP 5] Select BACT

ETC proposes that implementing TCEQ’s 28VHP LDAR program for all components in VOC service,
the use of dry compressor seals and rod packing for reciprocating compressors, annual inspection of
packing materials, and the use of low-bleed gas-driven pneumatic controllers or compressed air-driven
pneumatic controllers where feasible constitutes BACT for fugitive GHG emissions.

ETC Texas Pipeline, Ltd. 39 GHG PSD Air Permit Application to EPA
Jackson County Gas Plant August 2011 (Revision 2: March 2012)



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE 4-6
COMPARISON OF LDAR PROGRAMS
AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT
ETC TEXAS PIPELINE, LTD.

Leak Definition (ppmv)

TCEQ
Component Type 28LAER TCEQ 30 TAC NSPS GGGa
(Proposed) TCEQ 28VHP 115° NSPS KKK and VVa
Valves-Gas 500 500 500 10,000 500
Valves-Light Liquid 500 500 500 10,000 500
- AVO AVO AVO AVO AVO
Valves-Heavy Liquid b b b b b
Program Program Program Program Program
Pressure Relief Valve-Gas 500 500 500 10,000 500
. . AVO
Pressure Relief Valve-Liquid 500 500 500 10,000 b
Program
. - AVO
Pumps-Light Liquid 500 2,000 10,000 b 2,000
Program
. AVO AVO AVO AVO AVO
Pumps-Heavy Liquid b b b b b
Program Program Program Program Program
. AVO
Flanges/Connectors NA NA NA b 500
Program
VOC Compressors 500 2,000 10,000 Seal System Seal System
Closed Vent Systems 500 500 500 500 500

a

as-needed follow-up monitoring, and as-needed follow-up repairs, and documentation.

From 30 TAC Chapter 115, Subchapter D, Division 3: Fugitive Emission Control in Petroleum Refining,
Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas.

AVO Program is a formal audio/visual/olfactory (AVO) program including stipulated periodic inspections,

Except as noted, requirement does not stipulate a monitoring program for flanges/connectors. However,

flange/connector monitoring must be performed to use control efficiency in calculating potential and actual
emissions. The add-on TCEQ monitoring program for flanges/connectors is 28CNTA.

ETC Texas Pipeline, Ltd.
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5 REGULATORY APPLICABILITY

The following sections demonstrate that the Project emissions sources will meet the applicable federal
and state air quality rules and regulations defined in 30 TAC 8116.111(a)(2). Furthermore, the following
sections also demonstrate that the ETC Jackson County Gas Plants will be operated in accordance with
the intent of the Federal Clean Air Act and the Texas Clean Air Act, including protection of the health
and physical property of the people.

5.1 Protection of Public Health and Welfare - §116.111 (a)(2)(A)

As outlined below, the proposed emissions from this project will comply with all TCEQ rules and
regulations and with the intent of the Texas Clean Air Act.

5.1.1 30 TAC 101 - General Air Quality Rules

The Site will be operated in accordance with the General Rules relating to circumvention, nuisance,
traffic hazard, notification requirements for major upset, notification requirements for maintenance,
sampling, sampling ports, emissions inventory requirements, sampling procedures and terminology,
compliance with Environmental Protection Agency Standards, the National Primary and Secondary Air
Quality Standards, inspection fees, emissions fees, and all other applicable General Rules.

5.1.2 30 TAC 111 - Control of Air Pollution from Visible Emissions and Particulate Matter

The potential applicability of this chapter to sources in this application is explained in the following table.
Brief explanations of compliance are provided for all applicable rules.

Section Reference Applicability Compliance Explanation
Number
88111.111-113 | Visible Emissions Yes All exhaust stacks will have flow

rates much lower than 100,000 acfm
and will have less than 20% opacity.

88111.121-129 | Solid Waste Incineration No The Site will not conduct solid
waste incineration activities under
this application.

88111.131-139 | Abrasive Blasting of Water No Abrasive blasting of water storage
Storage Tanks Performed by tanks is not being proposed as part
Portable Operations of this permit application.
ETC Texas Pipeline, Ltd. 41 GHG PSD Air Permit Application to EPA
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Section Reference Applicability Compliance Explanation
Number
88111.141-149 | Materials Handling, No The Site is located in Jackson

Construction, Roads,
Streets, Alleys and Parking
Lots

County, which is not within the
geographic area of applicability.

8111.151 Allowable Emission Limits Yes The Site’s particulate emissions will
on Nonagricultural be less than the allowable emission
Processes limits specified in §111.151.
8111.153 Emission Limits for Steam No The Site is not proposing to operate
Generators a steam generator, as defined in this
section, as part of this application.
88111.171-175 | Emission Limits on No The Site will not conduct
Agricultural Processes agricultural processes as part of this
application.
88111.181-183 | Exemptions for Portable or No The Site is not a portable or
Transient Operations transient operation.
88111.201-221 | Outdoor Burning Yes Any outdoor burning that may be

conducted at the Site will be done in
accordance with these requirements.

5.1.3

30 TAC 112 - Control of Air Pollution from Sulfur Compounds

30 TAC 112 governs various sulfur compound emissions including sulfur dioxide, hydrogen sulfide,

applicable rules.

sulfuric acid, and total reduced sulfur compounds. The potential applicability of this chapter to sources in
this application is explained in the following table. Brief explanations of compliance are provided for all

Section Reference Applicability Compliance Explanation
Number
8§112.3-4 SO, Net Ground Level Yes As part of its application to TCEQ for
Concentrations preconstruction authorization, ETC is
conducting air dispersion modeling to
demonstrate that the Site’s net ground
level SO, concentrations meet the
standards in this rule.
§§112.5-7 Allowable SO, Emission No There are no sulfuric acid or sulfur
Rates recovery plants in this permit
application.
ETC Texas Pipeline, Ltd. 42 GHG PSD Air Permit Application to EPA
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Section Reference Applicability Compliance Explanation
Number
§112.8 Allowable SO, Emission No There are no solid fossil fuel-fired
Rates steam generators in this permit
application.
§112.9 Allowable SO, Emission No There will be no liquid fuel-fired steam
Rates generators, furnaces, or heaters in this
permit application.
8112.14 Allowable SO, Emission No The Project will not include any
Rates nonferrous smelters.
88112.15-18 | Temporary Fuel Shortage No ETC does not anticipate a shortage of
Plan low sulfur fuel.
88112.19-21 | Area Control Plan No ETC does not anticipate needing relief
from the requirements of §112.3.
88112.31-34 | Allowable Emissions of H,S Yes If ETC facilities in this application will
produce H,S emissions, ETC will
comply with this rule. Upon request,
ETC will conduct dispersion modeling
to demonstrate compliance with the
property line standards in this rule.
88112.41-47 | Allowable Emissions of Yes Any potential H,SO, emissions will
H,SO, comply with this rule; however, none
are expected.
8§112.51-59 | Emission Limits for Total No The Site will not include a Kraft Pulp
Reduced Sulfur Compounds Mill.

5.1.4 30 TAC 113 - Hazardous Air Pollutant (HAP) Standards

30 TAC 113 addresses the control of air pollution from HAPs and other designated facilities, defined
within this chapter to be certain air emissions from municipal solid waste landfills (MSWLFs), medical
waste incinerators, and certain other processes/emissions regulated under 40 CFR Parts 61 and 63. The
Site will not include a MSWLF or medical waste incinerator, nor is the Site anticipated to produce
radionuclide emissions or be classified as a synthetic organic chemical manufacturing industry (SOCMI).
Consequently, Subchapters B, D, and E are not applicable.

30 TAC 113 Subchapter C implements 40 CFR Part 63 by regulating HAP emissions released from
source categories listed in this rule. ETC has facilities in this application which are subject to the source
category regulations.
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MACT HH (40 CFR Part 63 Subpart HH — National Emissions Standards for Hazardous Air Pollutants
from Qil and Natural Gas Production Facilities) outlines specific requirements for major or area sources
at oil and natural gas production facilities. The Site is subject to requirements for ancillary equipment in
VHAP service and glycol dehydration units. However, per 40 CFR 863.760(g)(1), ancillary equipment
also subject to NSPS KKK are only required to comply with NSPS KKK. The glycol dehydration unit
vents emit less than 0.9 megagrams of benzene annually prior to control and are exempt from
requirements per 40 CFR 63.764(e)(1)(ii). Records will be maintained documenting the dehydration unit
emissions using the methods specified in 63.772(b)(2).

MACT ZZZZ (40 CFR Part 63 Subpart ZZZZ — National Emissions Standards for Hazardous Air
Pollutants for Stationary Reciprocating Internal Combustion Engines) outlines specific requirements for
new or modified engines at major and area sources of HAPs. The Site is a major source of HAPs, and the
engines will comply with the requirements of MACT ZZZZ.

MACT DDDDD (40 CFR Part 63 Subpart DDDDD — National Emission Standards for Hazardous Air
Pollutants for Industrial, Commercial, and Institutional Boilers and Process Heaters) outlines specific
requirements for industrial, commercial, and institutional boilers and process heaters at major sources of
HAPs. The site is a major source of HAPs and will comply with requirements for the large gaseous fuel
process heaters (capacity > 10 MMBtu/hr). Small gaseous fuel process heaters (capacity <10 MMBtu/hr)
are exempt from requirements per 40 CFR 863.7506(c)(4).

5.1.5 30 TAC 114 - Control of Air Pollution from Motor Vehicles

The Site production operations will not include a motor vehicle fleet. Any on-site company vehicles will
be used for maintenance only. Therefore, this chapter does not apply.

5.1.6 30 TAC 115 - Control of Air Pollution from Volatile Organic Compounds (VOC)

30 TAC Chapter 115 regulates VOC emissions according to source type and Site location (county). The
Site will be located in Jackson County, which is defined as a “covered attainment county” under this rule.
Therefore, the potential applicability of the 30 TAC 115 sections is addressed in the following table.
Brief explanations of compliance are provided for all applicable rules.

Section Reference Applicability Compliance Explanation
Number

88115.112-119 | Storage of VOC No The Site will be located in Jackson County,
which is not within the geographic area of
applicability.

88115.120-129 | Vent Gas Control No The Site will be located in Jackson County,
which is not within the geographic area of
applicability.
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Section Reference Applicability Compliance Explanation
Number
88115.131-139 | Water Separation No The Site will be located in Jackson County,

which is not within the geographic area of
applicability.

Jackson County Gas Plant

88115.140-149 | Industrial No The Site will be located in Jackson County,
Wastewater which is not within the geographic area of
applicability.

88115.152-159 | Municipal Solid No The Site will be located in Jackson County,

Waste Landfills which is not within the geographic area of
applicability.

88115.160-169 | Batch Processes No The Site will be located in Jackson County,
which is not within the geographic area of
applicability.

88115.211-259 | VOC Transfer No Although the Site is in a covered

Operations attainment county, it does not include
gasoline loading operations. Therefore,
these sections do not apply.

88115.311-359 | Petroleum Refining, No The Site will be located in Jackson County,

Natural Gas which is not within the geographic area of
Processing, and applicability.

Petrochemical

Processes

88115.412-419 | Degreasing Processes No The Site will be located in Jackson County,
which is not within the geographic area of
applicability.

88115.420-429 | Surface Coating No The Site will be located in Jackson County,

Processes which is not within the geographic area of
applicability.

88115.430-449 | Printing Processes No Facilities in this application will not
conduct printing operations as defined in
these sections.

88115.510-559 | Miscellaneous No Facilities in this application will not

Industrial Sources conduct any of the miscellaneous industrial
activities defined in this section.

§8115.600-629 | Consumer-Related No Facilities in this application will not

Sources and Products produce consumer products.
ETC Texas Pipeline, Ltd. 45 GHG PSD Air Permit Application to EPA
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Section Reference Applicability Compliance Explanation
Number
88115.720-789 | Highly-Reactive No The Site is not located in the Houston-
Volatile Organic Galveston nonattainment area.
Compounds
(HRVOC)
88115.901-950 | Administrative No This rule is not applicable to this Site, so
Provisions these sections do not apply.

5.1.7 30 TAC 117 - Control of Air Pollution from Nitrogen Compounds

30 TAC 117 governs NOx emissions from the following types of facilities: Major Sources in an
applicable ozone nonattainment area, acid manufacturers, and gas-fired combustion unit manufacturers,
distributors, retailers, and installers. 30 TAC 117 also governs NOx emissions from Minor Sources
located in the Houston/Galveston ozone nonattainment area and sources located in specified counties in
Central and East Texas. The Project will be located in Jackson County and is not located in any of the
0zone nonattainment areas, is not located in a named county of Central or East Texas, nor is it classified
as one of the above-named facilities. Consequently, this chapter is not applicable to the Site.

5.1.8 30 TAC 118 - Control of Air Pollution Episodes

The ETC Jackson County Gas Plants 1, 2, 3, and 4 will operate in compliance with the TCEQ General
Rules and the Air Pollution Episodic Requirements of 30 TAC 118.

5.1.9 30 TAC 122 - Federal Operating Permits

30 TAC 122 addresses the Texas implementation of the federal operating permits program promulgated
under Title V of the Clean Air Act. Based on its potential to emit, as reflected by this application, the
Project will be classified as a Major Source. Consequently, ETC will submit an application for a Title V
operating permit prior to start of operation of the Project, in accordance with this rule.

5.1.10 Impact on Nearby Schools

As shown on the Figure 2-1 Area Map, no schools are located within 3,000 feet of the Site.

5.2  Measurement of Emissions - §116.111(a)(2)(B)

At the request of the Executive Director of the TCEQ, ETC will provide provisions for the measurement
of significant emissions, including the installation of sampling ports, platforms, etc.
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5.3 Best Available Control Technology (BACT) - §116.111(a)(2)(C)
Refer to Section 4.0 for a BACT analysis.
5.4  New Source Performance Standards (NSPS) - 8116.111(a)(2)(D)

New Source Performance Standards (NSPS) are found in 40 CFR Part 60 and outline specific
requirements for certain types of new or modified sources. The following paragraphs describe the NSPS
that potentially apply to the Project.

5.4.1 NSPSDc

NSPS Dc (40 CFR Part 60, Subpart Dc - Standards of Performance for Small Industrial-Commercial-
Institutional Steam Generating Units) outlines specific requirements for steam generating units built after
June 9, 1989 with a heat duty between 10 MMBtu and 100 MMBtu. Eight (8) process heaters (H-1706,
H-7810, H-2706, H-7811, H-3706, H-7812, H-4706, and H-7813) are affected sources under this subpart,
but they have no requirements due to firing only natural gas.

542 NSPS Kb

NSPS Kb (40 CFR Part 60 Subpart Kb — Standards of Performance for Volatile Organic Liquid Storage
Vessels (Including Petroleum Liquid Storage Vessels) for Which Construction, Reconstruction, or
Modification Commenced After July 23, 1984) outlines specific requirements for storage vessels
containing volatile organic liquids. NSPS Kb is not applicable to storage vessels with a capacity less than
75 cubic meters (472 barrels). All project tanks have a storage capacity less than 75 cubic meters, and,
therefore, they are exempt from NSPS Kb.

54.3 NSPS KKK

NSPS KKK (40 CFR Part 60 Subpart KKK - Standards of Performance for Equipment Leaks of VOC
from Onshore Natural Gas Processing) outlines specific requirements for natural gas processing plant
fugitive components that were constructed, reconstructed, or modified after January 20, 1984. The
Project will have equipment that is subject to this Subpart; therefore, ETC will comply with this rule for
the applicable equipment components to be installed as part of this Project.

5.4.4 NSPSJJIJ

NSPS JJJJ (40 CFR Part 60 Subpart JJJJ - Standards of Performance for Stationary Spark Ignition
Internal Combustion Engines) outlines specific requirements for new or modified engines. According to
860.4230(a)(4)(i), engines with a maximum engine power greater than or equal to 500 horsepower (hp)
(except lean burn engines greater than or equal to 500 hp and less than 1,350 hp) manufactured after
July 1, 2007 are subject to the standards. The Project will have twenty (20) new lean burn engines each
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with a maximum engine power greater than 1,350 hp; thus, these engines meet the applicability criteria
and will comply with this rule.

5.5 National Emission Standards for Hazardous Air Pollutants -8116.111(a)(2)(E)

National Emission Standards for Hazardous Air Pollutants (NESHAPS) have been established in 40 CFR
Part 61 for various materials, including radon, beryllium, mercury, vinyl chloride, radionuclides, benzene,
asbestos, and inorganic arsenic emissions from various types of sources. The Site will not be subject to
any subparts of this rule.

5.6 NESHAPs for Source Categories - 8116.111 (a)(2)(F)

Additional NESHAPs (also known as MACT standards) have been established in 40 CFR Part 63 for
various source categories and/or industries. As previously noted, the Project will be a major source of
HAPs, and ETC will comply with any applicable requirements in these rules.

5.6.1 MACTHH

MACT HH (40 CFR Part 63 Subpart HH — National Emissions Standards for Hazardous Air Pollutants
from Oil and Natural Gas Production Facilities) outlines specific requirements for major or area sources
at oil and natural gas production facilities. The Site is subject to requirements for ancillary equipment in
VHAP service and glycol dehydration units. However, per 40 CFR §63.760(g)(1), ancillary equipment
also subject to NSPS KKK are only required to comply with NSPS KKK. The glycol dehydration unit
vents emit less than 0.9 megagrams of benzene annually prior to control and are exempt from
requirements per 40 CFR 63.764(e)(1)(ii). Records will be maintained documenting the dehydration unit
emissions using the methods specified in 63.772(b)(2).

56.2 MACT zz2z2Z7

MACT ZZZZ (40 CFR Part 63 Subpart ZZZZ — National Emissions Standards for Hazardous Air
Pollutants for Stationary Reciprocating Internal Combustion Engines) outlines specific requirements for
new or modified engines at major and area sources of HAPs. The Site is a major source of HAPs, and the
engines will comply with the requirements of MACT ZZZZ.

5.6.3 MACT DDDDD

MACT DDDDD (40 CFR Part 63 Subpart DDDDD — National Emission Standards for Hazardous Air
Pollutants for Industrial, Commercial, and Institutional Boilers and Process Heaters) outlines specific
requirements for industrial, commercial, and institutional boilers and process heaters at major sources of
HAPs. The site is a major source of HAPs and will comply with requirements for the large gaseous fuel
process heaters (capacity > 10 MMBtu/hr). Small gaseous fuel process heaters (capacity <10 MMBtu/hr)
are exempt from requirements per 40 CFR §63.7506(c)(4).

ETC Texas Pipeline, Ltd. 48 GHG PSD Air Permit Application to EPA
Jackson County Gas Plant August 2011 (Revision 2: March 2012)



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

5.7 Performance Demonstration - §116.111 (a)(2)(G)

The Project will be operated as represented in this application and will achieve the specified performance
levels. Upon TCEQ request, additional information can be submitted to further demonstrate that
operational levels and emission limitations are being upheld. Moreover, ETC will conduct performance
tests in accordance with the applicable NSPS and MACT rules.

5.8 Nonattainment Review - 8116.111(a)(2)(H)

The nonattainment new source review provisions specified in 8116.150 are not applicable because the
Project will be located in an area designated as attainment/unclassifiable for all criteria air pollutants.

5.9 Prevention of Significant Deterioration (PSD) Review - §116.111(a)(2)(1)

The PSD review provisions specified in §116.160 are applicable to the Project because the proposed
Project will be a new major source of emissions as that term is defined in 40 CFR 852.21. Therefore, the
Project triggers PSD review for GHG under EPA permitting authority and for CO, NOyx, PM, PMy,,
PM;s, and VOC under TCEQ permitting authority.

5.10 Air Dispersion Modeling - §116.111(a)(2)(J)

Because there is no National Ambient Air Quality Standard (NAAQS) for GHG, ETC is not conducting
air dispersion modeling in support of this GHG PSD air permit application.

However, ETC has conducted an Air Quality Analysis (AQA) for the Project in support of the PSD
application submitted to TCEQ, under TCEQ’s permitting authority. The AQA demonstrated that the
proposed Project off-site contaminant impacts will be in compliance with state and federal requirements.
In accordance with EPA guidance, ETC has provided a copy of the AQA Protocol Document and AQA
Report to EPA.

5.11 Hazardous Air Pollutants - 116.111(a)(2)(K)

The proposed Site will be a major source of HAPs and will be subject to Chapter 116, Subchapter E.
Project sources will comply with MACT standards promulgated under 40 CFR Part 63.

5.12 Mass Cap and Trade Allowances - 116.111 (a)(2)(L)

The Site will not be located in the Houston/Galveston area and will therefore not be subject to
Chapter 101, Subchapter H, Division 3 relating to the Mass Emissions Cap and Trade Program.
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6 AIRQUALITY ANALYSIS

This section of ETC’s GHG PSD air permit application addresses the air quality impacts. As stated
previously, because there is no NAAQS for GHG, ETC is not conducting GHG air dispersion modeling
for the Project.

Ambient monitoring for GHG is not required because EPA regulations provide an exemption in sections
852.21(i)(5)(iii) and 51.166(i)(5)(iii) for pollutants that are not listed in the appropriate section of the
regulations, and GHG are not currently included in that list. Sections 852.21(m)(1)(ii) and
§51.166(m)(1)(ii) of EPA’s regulations apply to pollutants for which no NAAQS exists. However, GHG
is not considered to effect ambient air quality as defined in Section 852.21(m)(1)(ii) or 851.166(m)(1)(ii)
as was intended when these rules were written. This approach is consistent with the EPA Tailoring Rule
which includes the following statement with respect to these requirements:

“There are currently no NAAQS or PSD increments established for
GHG, and therefore these PSD requirements would not apply for GHG,
even when PSD is triggered for GHG.”

Because there is currently no NAAQS or PSD increment established for GHG, no further assessment is
required.
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AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT

ETC TEXAS PIPELINE, LTD.
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TCEQ Use Only

TCEQ Core Data Form

For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175.

SECTION I: General Information

1. Reason for Submission (If other is checked please describe in space provided)
[D]| New Permit, Registration or Authorization (Core Data Form should be submitted with the program application)

]| Renewal (Core Data Form should be submitted with the renewal form) ‘ [] Other ‘

2. Attachments Describe Any Attachments: (ex. Title V Application, Waste Transporter Application, etc.)
[OJyes [INo [|Air Permit Application
3. Customer Reference Number (if issued) Follow this link to search | 4. Regulated Entity Reference Number (if issued)

for CN or RN numbers in
Central Registry**

CN 601587652 RN TBD

SECTION II: Customer Information

5. Effective Date for Customer Information Updates (mm/dd/yyyy) ‘_—/_/2011 ‘

6. Customer Role (Proposed or Actual) - as it relates to the Regulated Entity listed on this form. Please check only one of the following:

[_Jowner [] Operator [0] Owner & Operator
[]Occupational Licensee  [] Responsible Party ] Voluntary Cleanup Applicant [lother:
7. General Customer Information
] New Customer [] Update to Customer Information [] Change in Regulated Entity Ownership
[]Change in Legal Name (Verifiable with the Texas Secretary of State) [0] No Change**
*f “No Change” and Section | is complete, skip to Section IIl - Regulated Entity Information.
8. Type of Customer: | [_] Corporation [] Individual [] Sole Proprietorship- D.B.A
[] City Government [] County Government [] Federal Government | [] State Government
[] Other Government | [_] General Partnership [] Limited Partnership ] Other:
9. Customer Legal Name (If an individual, print last name first: ex: Doe, John) ger;g\\:vv Clslomententerpleviots Cstome End Date:
10. Mailing
Address:
City State ZIP ZIP+4
11. Country Mailing Information (i outside USA) 12. E-Mail Address (if applicable)
13. Telephone Number 14. Extension or Code 15. Fax Number (if applicable)

16. Federal Tax ID @digitsy ~ 17. TX State Franchise Tax ID (11 digits) 18. DUNS Number(if appiicable) ~ 19. TX SOS Filing Number (i applicable)

20. Number of Employees 21. Independently Owned and Operated?
[10-20 []21-100 []101-250 []251-500 [ ]501 and higher \ []VYes [ 1No

SECTION I11: Requlated Entity Information

22. General Regulated Entity Information (If ‘New Regulated Entity” is selected below this form should be accompanied by a permit application)
[0] New Regulated Entity  [_] Update to Regulated Entity Name  [_] Update to Regulated Entity Information ~ [_] No Change** (See below)

*f “NO CHANGE” is checked and Section | is complete, skip to Section IV, Preparer Information.

23. Regulated Entity Name (name of the site where the regulated action is taking place)

Jackson County Gas Plant

A-1
TCEQ-10400 (09/07) Page 1 of 2
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

Update: The TCEQ requires that a Core Data Form be submitted on all incoming applications unless a Regulated Entity
and Customer Reference Number have been issued by the TCEQ and no core data information has changed. For more
information regarding the Core Data Form, call (512) 239-5175 or go to the TCEQ Web site at
www.tceq.state.tx.us/permitting/central _registry/guidance.html.

I APPLICANT INFORMATION

A. Company or Other Legal Name: ETC Texas Pipeline, Ltd.

Texas Secretary of State Charter/Registration Number (if applicable):

B. Company Official Contact Name ([X] Mr. [_|Mrs. [_]Ms. [_]Dr.): Robert Truesdell

Title: Vice President of Operations

Mailing Address: 800 E. Sonterra Blvd., Suite 400

City: San Antonio State: Texas ZIP Code: 78258

Telephone No: (210) 403-7300 Fax No.:(210) 403-7500 E-mail Address: robert.truesdell@energytransfer.com

C. Technical Contact Name ([X] Mr. [_]Mrs. [_|Ms. [_|Dr.): Jeff Weiler

Title: Environmental Manager

Company Name: ETC Texas Pipeline, Ltd.

Mailing Address: 800 E. Sonterra Blvd., Suite 400

City: San Antonio State: Texas ZIP Code: 78258

Telephone No.: (210) 403-7323 Fax No.: (210) 403-7523 E-mail Address: jeff.weiler@energytransfer.com

D. Facility Location Information:

Street Address:

If no street address, provide clear driving directions to the site in writing:

From Ganado, take FM 710 north for 4.5 miles to Galow Rd. Turn left and go 1.25 miles to site on right.

City: Ganado County: Jackson ZIP Code: 77962

E. TCEQ Account Identification Number (leave blank if new site or facility):

F. Isa TCEQ Core Data Form (TCEQ Form No. 10400) attached? X] YES []NO

G. TCEQ Customer Reference Number (leave blank if unknown): CN601587652

H. TCEQ Regulated Entity Number (leave blank if unknown):

1. IMPORTANT GENERAL INFORMATION

A. Is confidential information submitted with this application? ] YES XINO

If “YES,” is each “confidential” page marked “CONFIDENTIAL” in large red letters? L1YES[LINO

TCEQ 10252 (Revised 08/10) PI-1-Forms

This form is for use by sources subject to air quality permit requirements and

may be revised periodically. (APDG 5171v15) Page of
A-3
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

1. IMPORTANT GENERAL INFORMATION (continued)

B. Is this application in response to a TCEQ investigation or enforcement action? [1YES [X]NO

If “YES”, attach a copy of any correspondence from the TCEQ

C. Number of New Jobs:

D. Names of the State Senator and district number for this facility site: Senator Glenn Hegar, District 18

Names of State Representative and district number for this facility site: Representative Geanie Morrison, District 30

E. For Concrete Batch Plants, and PSD, or Nonattainment Permits that require public notice, name of the County Judge
for this facility site: Judge Dennis Simons

Mailing Address: 115 W. Main, Room 207

City: Edna State: Texas ZIP Code: 77957

F. For Concrete Batch Plants, is the facility located in a municipality or an extraterritorial jurisdiction |[_] YES [_] NO
of a municipality?

If “YES,” list the name(s) of the Presiding Officer(s) for this facility site:

Mailing Address:

City: State: ZIP Code:

. FACILITY AND SOURCE INFORMATION

A. Site Name: Jackson County Gas Plant

B. Area Name/Type of Facility: Natural Gas Processing Plant Permanent [_| Portable

C. Principal Company Product or Business: Natural Gas and NGL Treating & Processing Plant

Principal Standard Industrial Classification Code: 1321

D. Projected Start of Construction Date: 05/01/12 Projected Start of Operation Date: 12/01/12

V. TYPE OF PERMIT ACTION REQUESTED

A. Permit Number (if existing):

B. Is this an initial permit application? X YES []NO
If “YES,” check the type of permit requested (check all that apply):

State Permit [] Nonattainment Federal Permit

[] Flexible Permit Prevention of Significant Deterioration Federal Permit

] Multiple Plant Permit [ Hazardous Air Pollutants Permit Federal Clean Air Act § 112(g)

Other:

TCEQ 10252 (Revised 08/10) PI-1-Forms

This form is for use by sources subject to air quality permit requirements and

may be revised periodically. (APDG 5171v15) Page of
A-4




Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

V. TYPE OF PERMIT ACTION REQUESTED (continued)

C. Is this a permit amendment? [ ] YES [X]NO

Is this a permit revision?? (SB 1126 change) []YES [X]NO

If “YES,” check the type of permit requested (check all that apply):

[] State Permit Amendment

[] Flexible Permit Amendment

[_] Multiple Plant Permit Amendment

] Nonattainment Major Modification

[] Prevention of Significant Deterioration Major Modification

[] Hazardous Air Pollutants Permit Federal Clean Air Act § 112(g) Modification

Other:

D. Is a permit renewal application being submitted in conjunction with this amendment in []YES [X]NO
accordance with Senate Bill 16732 [THSC 382.055(a)(2)](80™ Legislative)

E. Is this application for a change of location of previously permitted facilities? [] YES[X] NO

If “YES,” answer IVE. 1. - IVE. 4.

1. Current location of facility:

Street Address (If no street address, provide clear driving directionsto the siteinwriting.):

City: County: ZIP Code:

2. Proposed location of facility:

Street Address (If no street address, provide clear driving directionsto the sitein writing.):

City: County: ZIP Code:

3. Will the proposed facility, site, and plot plan meet all current technical requirements of the L1YES[LINO
permit special conditions?

If “NO,” attach detailed information.

4. Is the site where the facility is moving considered major? L1YES[]NO
F. Is this a relocation? [ ] YES [XINO

G. Are there any standard permits, exemptions or permits by rule to be consolidated into this [1YES X]NO
permit?
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TCEQ 10252 (Revised 08/10) PI-1-Forms

This form is for use by sources subject to air quality permit requirements and

may be revised periodically. (APDG 5171v15) Page of
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

V. TYPE OF PERMIT ACTION REQUESTED (continued)

H. Are you permitting a facility or group of facilities that have planned maintenance, startup and |[X] YES [ ] NO
shutdown emissions that cannot be authorized by a permit by rule or standard permit or that
are authorized by a permit by rule or standard permit and are being rolled into this permit?

If “YES,” attach information on any changes to emissions under this application as specified in Sections IX, and X.

If “YES,” answer IVH. 1 -IVH. 3.

1. Are the activities to be included in this permit covered by any previously existing MSS [1YES X NO
authorizations?

If “YES,” provide a listing of all other authorizations (permit by rule or standard permit and the associated registration
number if any).

2. Have the emissions been previously submitted as part of an emissions inventory? [ ] YES [X]NO

3. List which years the MSS activities were included in emissions inventory submittals:

. Federal Operating Permit Requirements (30 TAC Chapter 122 Applicability)

Is this facility located at a site required to obtain a federal operating permit YES [[] NO [] To be Determined
under 30 TAC Chapter 1227

1. Identify the requirements of 30 TAC Chapter 122 that will be triggered if this PI-1 application is approved.
] FOP Significant Revision [_| FOP Minor [_] Application for an FOP Revision
] Operational Flexibility/Off-Permit Notification [_]| Streamlined Revision for GOP [X] To be determined [ ] None

2. Identify the type(s) of FOP(s) issued and/or FOP application(s) submitted/pending for the site (check all that apply)

] GOP Issued [_] GOP application/revision application: submitted or under APD review [_] SOP Issued
] SOP application/revision application: submitted or under APD review

V. PERMIT FEE INFORMATION

A. Fee paid for this application: $ 75,000.00

1. Is a copy of the check or money order attached to the original submittal of this YES []NO []N/A
application?

2. Is a Table 30 entitled, “Certification of estimated Capital Cost and Fee Verification,” |[X] YES []NO []N/A
attached?

TCEQ 10252 (Revised 08/10) PI-1 Form

This form is for use by sources subject to air quality permit requirements and

may be revised periodically. (APDG 5171v15) Page of
A-6




Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

VI. PUBLIC NOTICE APPLICABILITY

A. Is this a new permit application or a change of location application? YES []NO
B. Is this an application for a major modification of a PSD, NA or 30 TAC § 112(g) permit? []YES X]NO
C. Is this a state permit amendment application? []YES X NO
If “YES,” answer VIC. 1. - VIC. 3.

1. Is there any change in character of emissions in this application? L1YES[]NO
Is there a new air contaminant in this application? L1YES[]NO

2. Do the facilities handle, load, unload, dry, manufacture, or process grain, seed, legumes, or [ ]YES[]NO
vegetables fibers (agricultural facilities)?

3. List the total annual emission increases associated with the application (list all that apply):

Volatile Organic Compounds (VOC): tpy
Sulfur Dioxide (SO,): tpy
Carbon Monoxide (CO): tpy
Hazardous Air Pollutants (HAPs): tpy
Nitrogen Oxides (NOy): tpy
Particulate Matter (PM): tpy
PM,,: tpy
PM, s: tpy
Lead (Pb): tpy
Other air contaminants not listed above: CO2e = 665,776.83 tpy

VII.  PUBLIC NOTICE INFORMATION (completeif applicable)

A. Responsible Person:

Name ([X] Mr. [_Mrs. [_]Ms. [_|Dr.): Danny Schedule

Title: Director of Operations for the Southern Region

Mailing Address: 800 E. Sonterra Blvd., Suite 400

City: San Antonio State: Texas ZIP Code: 78258

Telephone No.: (210) 403-7300 Fax No.: (210) 403-7500 E-mail Address: danny.schedule@energytransfer.com
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TCEQ 10252 (Revised 08/10) PI-1 Form

This form is for use by sources subject to air quality permit requirements and
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

VII.  PUBLIC NOTICE INFORMATION (complete if applicable)

B. Technical Contact:

Company Name : ETC Texas Pipeline, Ltd.

Name ([X] Mr. [_Mrs. [_|Ms. [X|Dr.): Jeff Weiler

Title: Environmental Manager

Mailing Address: 800 E. Sonterra Blvd., Suite 400

City: San Antonio State: Texas ZIP Code: 78258

Telephone No.: (210) 403-7323 Fax No.: (210) 403-7523 E-mail Address: jeff.weiler@energytransfer.com

C. Application in Public Place:

Name of Public Place: Jackson County Memorial Library

Physical Address: 411 North Wells Street

City: Edna County: Jackson

The public place has granted authorization to place the application for public viewing and copying? |[X] YES [_] NO

The public place has internet access available for the public? YES[JNO[]N/A

Complete VILD. 1. - VILD. 3., as applicable.

D.1. Name of the Mayor for this facility site:

Mailing Address:

City: State: ZIP Code:

D.2. Name of the Federal Land Manager for this facility site:

Mailing Address:

City: State: ZIP Code:

D.3. Name of the Indian Governing Body for this facility site:

Mailing Address:

City: State: ZIP Code:
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

VII.  PUBLIC NOTICE INFORMATION (complete if applicable)

E. Is a bilingual program required by the Texas Education Code in the School District? YES []NO

Are the children who attend either the elementary school or the middle school closest to your facility YES []NO

eligible to be enrolled in a bilingual program provided by the district?

If “YES,” which language is required by the bilingual program? SPANISH

VIIl. SMALL BUSINESS CLASSIFICATION (required)

A. Does this company (including parent companies and subsidiary companies) have fewer than [1YES [X]NO
100 employees or less than $6 million in annual gross receipts?

B. Is the site a major source under 30 TAC Chapter 122, Federal Operating Permit Program? YES []NO

C. Are the site emissions of any individual air contaminant greater than 50 tpy? X YES []NO

D. Are the site emissions of all air contaminants combined greater than 75 tpy? YES []NO

IX. TECHNICAL INFORMATION

A. Is a current area map attached? X YES [ NO

Are any schools located within 3,000 feet of this facility? [ ] YES [X]NO

B. Is a plot plan of the plant property attached? X YES []NO

C. Isaprocess flow diagram and a process description attached? YES []NO

D. Maximum Operating Schedule: Hours: 24 Day(s): 7 Week(s): 52 Year(s): 8760 hrslyr
Seasonal Operation? [ ] YES X]NO
If “YES,” please describe.

E. Are worst-case emissions data and calculations attached? YES []NO
1. Is aTable 1(a) entitled, “Emission Point Summary Table,” attached? X YES [ NO
2. Is a Table 2 entitled, “Material Balance Table,” attached? ] YES [XINO
3. Are equipment, process, or control device tables attached? YES [_]NO
F. Are actual emissions for the last two years (determination federal applicability) attached? [ 1YES [X]NO
TCEQ 10252 (Revised 08/10) P1-1-Forms

This form is for use by sources subject to air quality permit requirements and

may be revised periodically. (APDG 5171v15) Page_ of
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

X. STATE REGULATORY REQUIREMENTS
Applicants must be in compliance with all applicable state regulations to obtain a permit or amendment.

A. The emissions from the proposed facility will comply with all rules and regulations of the TCEQ YES []NO
and details are attached?

B. The proposed facility will be able to measure emissions of significant air contaminants and YES []NO
details are attached?

C. A demonstration of Best Available Control Technology (BACT) is attached? YES []NO

D. The proposed facilities will achieve the performance in the permit application and compliance  |[X] YES [_] NO
demonstration or record keeping information is attached?

E. Is atmospheric dispersion modeling attached? X] YES []NO

F. Does this application involve any air contaminants for which a “disaster review” is required? ] YES XINO

If “YES,” details must be attached.

Note: For alist of air contaminants for which a “ disaster review” will be required, refer to the NSRPD Disaster Review
Guidance Document at www.tceqg.state.tx.us/per mitting/air/rules/federal /63/63hmpg.html.

G. Is this facility or group of facilities located at a site within an Air Pollutant Watch List (APWL) [[_] YES X] NO
area?
If “YES,” answer X.G. 1. - X.G. 3.
1. List the APWL Site Number:
2. Does the site emit a pollutant of concern for the APWL area in which the site is located? [JYES[]NO
3. If“YES,” list the pollutant(s) of concern emitted by this site:
H. Is this facility or group of facilities located at a site within the Houston/Galveston nonattainment |[_] YES [X] NO
area? (Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, or Waller
Counties)
If “YES,” answer X.H. 1. - X.H. 4.
1. Does the facility or group of facilities located at this site have an uncontrolled design capacity to [[_] YES [ ] NO
emit 10 tpy or more of NOx?
2. Is this site subject to 30 TAC Chapter 101, Subchapter H, Division 3 (Mass Emissions Cap and [ ]YES[]NO
Trade)?
3. Does this action make the site subject to 30 TAC Chapter 101, Subchapter H, Division 3 (Mass |[_] YES []NO
Emissions Cap and Trade)?
4. Does this action require the site to obtain additional emission allowances? [ ]YES[]NO
TCEQ 10252 (Revised 08/10) PI-1 Form
This form is for use by sources subject to air quality permit requirements and
may be revised periodically. (APDG 5171v15) Page of
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendments

XI. FEDERAL REGULATORY REQUIREMENTS
Applicants must be in compliance with all applicable federal regulations to obtain a permit or
amendment. If any of the following questions are answered “ YES, the application must contain detailed
attachments addressing applicability, identify federal regulation Subparts, show how requirements are met,
and include compliance information.

A. Does a Title 40 Code of Federal Regulations Part 60, (40 CFR Part 60) New Source [X YES [ ]NO
Performance Standard (NSPS) apply to a facility in this application?

B. Does 40 CFR Part 61, National Emissions Standard for Hazardous Air Pollutants (NESHAP) [ ] YES [XINO
apply to a facility in this application?

C. Does a 40 CFR Part 63, Maximum Achievable Control Technology (MACT) standard apply to a [[X] YES [ ] NO
facility in this application?

D. Does nonattainment permitting requirements apply to this application? []YES [XINO

E. Does prevention of significant deterioration permitting requirements apply to this application? |[X] YES [_] NO

F. Does Hazardous Air Pollutant Major Source [FAA § 112(g)] requirements apply to this []YES X NO
application?

XIl.  COPIES OF THIS APPLICATION

A. Has the required fee been sent separately with a copy of this Form PI-1 to the TCEQ YES[JNO[]NA
Revenue Section? (MC 214, P.O. Box 13088, Austin, Texas 78711).

B. Are the Core Data Form, Form PI-1, and all attachments being sent to the TCEQ in Austin? YES [_]NO

OPTIONAL.: Has an extra copy of the Core Data Form, Form PI-1 and all attachments been sent to YES []NO
the TCEQ in Austin?

If “YES,” please mark this application as “COPY.”

C. Is acopy of the Core Data Form, the Form PI-1, and all attachments being sent to the appropriate | X] YES [] NO
TCEQ regional office?

D. Is acopy of the Core Data Form, the Form PI-1, and all attachments being sent to each []YES [X]NO
appropriate local air pollution control program(s)?

List all local air pollution control program(s):

E. Isacopy of the Core Data Form, Form PI-1, and all attachments (without confidential X YES [_]NO
information) being sent to the EPA Region 6 office in Dallas, Texas? (federal applications only)
F. This facility is located within 100 kilometers of the Rio Grande River and a copy of the []YES [X]NO

application was sent to the International Boundary and Water Commission (IBWC):

G. This facility is located within 100 kilometers of a federally-designated Class I area and a copy of |[_] YES [X] NO
the application was sent to the appropriate Federal Land Manager:
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FORM PI-2(74-7)
TABLE 6

BOILERS AND HEATERS

Type of Device: Hot Oil Heater Manufacturer:

Number from flow diagram: H-1706, H-2706, H-3706, H-4706 Model Number:

CHARACTERISTICS OF INPUT

See Table 1(a) for EPN H-1706, H-2706, H-3706, and H-4706

Attach an explanation on how temperature, air flow rate, excess air or other operating variables are controlled.

Also supply an assembly drawing, dimensioned and to scale, in plan, elevation, and as many sections as are needed to show clearly the
operation of the combustion unit.Show interior dimensions and features of the equipment necessary to calculate in performance.

Type Fuel Chemical Composition Inlet Air Temp °F Fuel Flow Rate
(% by Weight) (after preheat) (scfm* or Ib/hr)
Natural Gas Average Design Maximum
800 scfm
Gross Heating Total Air Supplied and Excess Air
Value of Fuel
(specify units) Average Design Maximum
scfm* scfm *
1,010 Btu/scf 20 % excess 20 % excess
(vol) (vol)
'_ HEAT TRANSFER MEDIUM
z Type Transfer Medium Temperature°F Pressure (psia) Flow Rate (specify units)
m (Water, oil, etc.) Input Output Input Output Average Design Maxim
E oll
‘ , OPERATING CHARACTERISTICS
Ave. Fire Box Temp. Fire Box Volume(ft.?), Gas Velocity in Fire Box Residence Time
o at max. firing rate (from drawing) (ft/sec) at max firing rate in Fire Box
at max firing rate (sec)
> STACK PARAMETERS
H Stack Diameters Stack Height Stack Gas Velocity (ft/sec) Stack Gas Exhaust
: (@Ave.Fuel Flow Rate) (@Max. Fuel Flow Rate) Temp°F scfm
@) 3 feet 50 feet 771 775 13,975
m CHARACTERISTICS OF OUTPUT
q Material Chemical Composition of Exit Gas Released (% by Volume)

*Standard Conditions: 70°F,14.7 psia

08/93
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FORM PI-2(74-7)
TABLE 6

BOILERS AND HEATERS

Type of Device: Trim Heater Manufacturer:

Number from flow diagram: H-7810, H-7811, H-7812, H-7813 Model Number:

CHARACTERISTICS OF INPUT

See Table 1(a) for EPN H-7810, H-7811, H-7812, and H-7813

Attach an explanation on how temperature, air flow rate, excess air or other operating variables are controlled.

Also supply an assembly drawing, dimensioned and to scale, in plan, elevation, and as many sections as are needed to show clearly the
operation of the combustion unit.Show interior dimensions and features of the equipment necessary to calculate in performance.

Type Fuel Chemical Composition Inlet Air Temp °F Fuel Flow Rate
(% by Weight) (after preheat) (scfm* or Ib/hr)
Natural Gas Average Design Maximum
287.1 scfm
Gross Heating Total Air Supplied and Excess Air
Value of Fuel
(specify units) Average Design Maximum
scfm* scfm *
1,010 Btu/scf 20 % excess 20 % excess
(vol) (vol)
'_ HEAT TRANSFER MEDIUM
z Type Transfer Medium Temperature°F Pressure (psia) Flow Rate (specify units)
m (Water, oil, etc.) Input Output Input Output Average Design Maxim
E oll
l , OPERATING CHARACTERISTICS
Ave. Fire Box Temp. Fire Box Volume(ft.?), Gas Velocity in Fire Box Residence Time
o at max. firing rate (from drawing) (ft/sec) at max firing rate in Fire Box
at max firing rate (sec)
> STACK PARAMETERS
H Stack Diameters Stack Height Stack Gas Velocity (ft/sec) Stack Gas Exhaust
: (@Ave.Fuel Flow Rate) (@Max. Fuel Flow Rate) Temp°F scfm
t I 3 feet 17.8 feet 185 850 3,161
m CHARACTERISTICS OF OUTPUT
q Material Chemical Composition of Exit Gas Released (% by Volume)

*Standard Conditions: 70°F,14.7 psia

08/93
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FORM PI-2(74-7)
TABLE 6

BOILERS AND HEATERS

Type of Device: Mol Sieve Regen Heater Manufacturer:

Number from flow diagram: H-7820, H-7821, H-7822, H-7823 Model Number:

CHARACTERISTICS OF INPUT

Type Fuel Chemical Composition Inlet Air Temp °F Fuel Flow Rate
(% by Weight) (after preheat) (scfm* or Ib/hr)
Natural Gas Average Design Maximum
160 scfm
Gross Heating Total Air Supplied and Excess Air
Value of Fuel
(specify units) Average Design Maximum
scfm* scfm *
1,010 Btu/scf 20 % excess 20 % excess
(vol) (vol)
HEAT TRANSFER MEDIUM
Type Transfer Medium Temperature°F Pressure (psia) Flow Rate (specify units)
(Water, oil, etc.) Input Output Input Output Average Design Maxim

OPERATING CHARACTERISTICS

Ave. Fire Box Temp. Fire Box Volume(ft.?), Gas Velocity in Fire Box Residence Time
at max. firing rate (from drawing) (ft/sec) at max firing rate in Fire Box
at max firing rate (sec)

STACK PARAMETERS
Stack Diameters Stack Height Stack Gas Velocity (ft/sec) Stack Gas Exhaust
(@Ave.Fuel Flow Rate) (@Max. Fuel Flow Rate) Temp°F scfm
2.5 feet 17.8 feet 185 850 3.161
CHARACTERISTICS OF OUTPUT
Material Chemical Composition of Exit Gas Released (% by Volume)

See Table 1(a) for EPN H-7820, H-7821, H-7822, and H-7823

Attach an explanation on how temperature, air flow rate, excess air or other operating variables are controlled.

Also supply an assembly drawing, dimensioned and to scale, in plan, elevation, and as many sections as are needed to show clearly the
operation of the combustion unit.Show interior dimensions and features of the equipment necessary to calculate in performance.
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*Standard Conditions: 70°F,14.7 psia

08/93

A-17



FORM PI-2(74-7)
TABLE 6

BOILERS AND HEATERS

Type of Device: TEG Dehy Unit/Regen Gas Heater Manufacturer:

Number from flow diagram: H-7410, H-7411, H-7412, H-7413 Model Number:

CHARACTERISTICS OF INPUT

Type Fuel Chemical Composition Inlet Air Temp °F Fuel Flow Rate
(% by Weight) (after preheat) (scfm* or Ib/hr)
Natural Gas Average Design Maximum
49.5 scfm
Gross Heating Total Air Supplied and Excess Air
Value of Fuel
(specify units) Average Design Maximum
scfm* scfm *
1,010 Btu/scf 20 % excess 20 % excess
(vol) (vol)
HEAT TRANSFER MEDIUM
Type Transfer Medium Temperature°F Pressure (psia) Flow Rate (specify units)
(Water, oil, etc.) Input Output Input Output Average Design Maxim

OPERATING CHARACTERISTICS

Ave. Fire Box Temp. Fire Box Volume(ft.?), Gas Velocity in Fire Box Residence Time
at max. firing rate (from drawing) (ft/sec) at max firing rate in Fire Box
at max firing rate (sec)

STACK PARAMETERS
Stack Diameters Stack Height Stack Gas Velocity (ft/sec) Stack Gas Exhaust
(@Ave.Fuel Flow Rate) (@Max. Fuel Flow Rate) Temp°F scfm
1 foot 20 feet 27.6 800 545
CHARACTERISTICS OF OUTPUT
Material Chemical Composition of Exit Gas Released (% by Volume)

See Table 1(a) for EPN H-7410, H-7411, H-7412, and H-7413

Attach an explanation on how temperature, air flow rate, excess air or other operating variables are controlled.

Also supply an assembly drawing, dimensioned and to scale, in plan, elevation, and as many sections as are needed to show clearly the
operation of the combustion unit.Show interior dimensions and features of the equipment necessary to calculate in performance.
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*Standard Conditions: 70°F,14.7 psia

08/93
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FORM PI-2(74-7)
TABLE 6

BOILERS AND HEATERS

Type of Device: Stabilization Unit Heater Manufacturer:

Number from flow diagram: H-741 Model Number:

CHARACTERISTICS OF INPUT

Type Fuel Chemical Composition Inlet Air Temp °F Fuel Flow Rate
(% by Weight) (after preheat) (scfm* or Ib/hr)
Natural Gas Average Design Maximum
95.7 scfm
Gross Heating Total Air Supplied and Excess Air
Value of Fuel
(specify units) Average Design Maximum
scfm* scfm *
1,010 Btu/scf 20 % excess 20 % excess
(vol) (vol)
HEAT TRANSFER MEDIUM
Type Transfer Medium Temperature°F Pressure (psia) Flow Rate (specify units)
(Water, oil, etc.) Input Output Input Output Average Design Maxim

OPERATING CHARACTERISTICS

Ave. Fire Box Temp. Fire Box Volume(ft.?), Gas Velocity in Fire Box Residence Time
at max. firing rate (from drawing) (ft/sec) at max firing rate in Fire Box
at max firing rate (sec)

STACK PARAMETERS
Stack Diameters Stack Height Stack Gas Velocity (ft/sec) Stack Gas Exhaust
(@Ave.Fuel Flow Rate) (@Max. Fuel Flow Rate) Temp°F scfm
2.5 feet 16.5 feet 8.9 850 1,056
CHARACTERISTICS OF OUTPUT
Material Chemical Composition of Exit Gas Released (% by Volume)

See Table 1(a) for EPN H-741

Attach an explanation on how temperature, air flow rate, excess air or other operating variables are controlled.

Also supply an assembly drawing, dimensioned and to scale, in plan, elevation, and as many sections as are needed to show clearly the
operation of the combustion unit.Show interior dimensions and features of the equipment necessary to calculate in performance.
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*Standard Conditions: 70°F,14.7 psia

08/93
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TABLE 8

FLARE SYSTEMS

Number from Flow Diagram Manufacturer & Model No. (if available)
FS-800
CHARACTERISTICS OF INPUT
Waste Gas Stream Material Min. Value Expected Ave. Value Expected Design Max.
(scfm [68°F,14.7 psial]) (scfm [68°F, 14.7 psia]) (scfm [68°F, 14.7 psia])

1. Inlet Gas 0 333 3,000

> Fuel Gas 0 1,167 14,000

3. Propane 0 333 4,000

4.

S.
P 6.
z 7.
m 8.
E % of time this condition occurs 74% 26% 0%

Flow Rate (scfm [68 °F, 14.7 psia]) Temp. °F Pressure (psig)

: Minimum Expected Design Maximum
U Waste Gas Stream 0 21,000 69.78 800
o Fuel Added to Gas Steam L7 1.7 69.78 690
n Number of Pilots Type Fuel Fuel Flow Rate (scfm [70°F & 14.7 psia]) per pilot
m Natural Gas
} For Stream Injection Stream Pressure (psig) Total Stream Flow Temp. °F Velocity (ft/sec)
E Min. Expected Design Max. Rate (Ib/hr)
O
m Diameter of Steam Jets Design basis for steam injected

Number of Jet Streams (inches) (Ib steam/Ib hydrocarbon)
<
q For Water Injection Water Pressure (psig) Total Water Flow Rate (gpm) No. of Diameter of Water
n Min.Expected Design Max. Min. Expected Design Max. Water Jets Jets (inches)
m Flare Height (ft) 50 Flare tip inside diameter (ft)
m Capital Installed Cost $ Annual Operating Cost $
-

Supply an assembly drawing, dimensioned and to scale, to show clearly the operation of the flare system. Show interior dimensions and
features of the equipment necessary to calculate its performance. Also describe the type of ignition system and its method of operation.

Provide an explanation of the control system for steam flow rate and other operating variables.
05/96
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TABLE 8

FLARE SYSTEMS

Number from Flow Diagram Manufacturer & Model No. (if available)
TL-Flare
CHARACTERISTICS OF INPUT
Waste Gas Stream Material Min. Value Expected Ave. Value Expected Design Max.
(scfm [68°F,14.7 psial]) (scfm [68°F, 14.7 psia]) (scfm [68°F, 14.7 psia])

| Condensate Vapors 0 11 6

2.

3.

4.

5.
P 6.
z 7.
m 8.
E % of time this condition occurs

Flow Rate (scfm [68 °F, 14.7 psia]) Temp. °F Pressure (psig)

: Minimum Expected Design Maximum
U Waste Gas Stream 0 6 68.83 03
o Fuel Added to Gas Steam 1.7 1.7 69.78 690
n Number of Pilots Type Fuel Fuel Flow Rate (scfm [70°F & 14.7 psia]) per pilot
m Natural Gas
} For Stream Injection Stream Pressure (psig) Total Stream Flow Temp. °F Velocity (ft/sec)
E Min. Expected Design Max. Rate (Ib/hr)
O
m Diameter of Steam Jets Design basis for steam injected
q Number of Jet Streams (inches) (Ib steam/Ib hydrocarbon)
q For Water Injection Water Pressure (psig) Total Water Flow Rate (gpm) No. of Diameter of Water
n Min.Expected Design Max. Min. Expected Design Max. Water Jets Jets (inches)
m Flare Height (ft) 50 Flare tip inside diameter (ft) 0.44
m Capital Installed Cost $ Annual Operating Cost $
-

Supply an assembly drawing, dimensioned and to scale, to show clearly the operation of the flare system. Show interior dimensions and
features of the equipment necessary to calculate its performance. Also describe the type of ignition system and its method of operation.

Provide an explanation of the control system for steam flow rate and other operating variables.
05/96
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Table 29
RECIPROCATING ENGINES

ENGINE DATA

. ; C-TI00AEE, C-2100A&E,
Emission Point Number From Table 1(a) _C-3100A&B_C-4100A&B Manufacturer Caterpi”ar
APPLICATION Model No. __G3606
Gas Compression Serial No.
Electric Generation Orig. Mfr. Date
Refrigeration Rebuild Date(s)
Other (Specify) No. of Cylinders
Compression Ratio 9:1
v 4 Stroke Cycle Carburetted Spark Ignited Dual Fuel
2 Stroke Cycle Fuel Injected Diesel
Naturally Aspirated Blower/Pump Scavenged Turbocharged & I.C. v
Turbocharged Intercooled (1.C.) I.C. Water Temperature
Ignition/Injection Timing: Fixed Variable
Mfg. Rating Proposed Operating Range
Horsepower 1775 1775
Speed (rpm) 1000 1000
FUEL DATA
Field Gas Landfill Gas LP Gas Other
v Natural Gas Digester Gas Diesel
Engine Fuel Consumption 7,555 BTU/bhp-hr
Heat Value (specify units) 1,010 (HHV) (HHV) (LHV)
Fuel Sulfur Content 4 ppm (grains/100 scf)(weight percent)

FULL LOAD EMISSIONS DATA

No, 0.50 g/bhp-hr CO__0.19 g/bhp-hr
ppmv __ ppmv

VOC(C,") 0.27 g/bhp-hr Total HC g/bhp-hr
ppmv __ ppmv

Attach information showing emissions versus engine speed and load.

Method of Emissions Control:
Lean Operation Parameter Adjustment SCR Catalyst
Stratified Charge NSCR Catalyst v___ Other (Specify) Oxidation Catalyst

ADDITIONAL INFORMATION

On separate sheets attach the following:

-
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>
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2
=

A. A copy of engine manufacturer's site rating or general rating specification for the engine model.
B. Tyical fuel analysis, including sulfur content and heating value. For gaseous fuels, provide mole percent of constituents.
C. Description of air/fuel ratio control system (manufacturers's information acceptable).
D. Details regarding principle of operation of emissions controls. If add-on equipment is used, provide make and model and
manufacturer's information.
E. Exhaust parameter information on Table 1(a).
ACB-100 Revised 09/93
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Table 29
RECIPROCATING ENGINES

ENGINE DATA

.. . C-1121A,B&C; C-2121A,B&C;
Emission Point Number From Table 1(a) _c3121AB&C. c-4121A,8&C Manufacturer Caterpillar
APPLICATION Model No. __G3616
Gas Compression Serial No.
Electric Generation Orig. Mfr. Date
Refrigeration Rebuild Date(s)
Other (Specify) No. of Cylinders
Compression Ratio
v 4 Stroke Cycle Carburetted Spark Ignited Dual Fuel
2 Stroke Cycle Fuel Injected Diesel
Naturally Aspirated Blower/Pump Scavenged Turbocharged & I.C. v
Turbocharged Intercooled (1.C.) I.C. Water Temperature
Ignition/Injection Timing: Fixed Variable
Mfg. Rating Proposed Operating Range
Horsepower 4735 4735
Speed (rpm) 1000 1000
FUEL DATA
Field Gas Landfill Gas LP Gas Other
v Natural Gas Digester Gas Diesel
Engine Fuel Consumption 7,505 BTU/bhp-hr
Heat Value (specify units) 1,010 (HHV) (HHV) (LHV)
Fuel Sulfur Content 4 ppm (grains/100 scf)(weight percent)

FULL LOAD EMISSIONS DATA

No, 0.05 g/bhp-hr CO__0.19 g/bhp-hr
ppmv __ ppmv

VOC(C,") 0.27 g/bhp-hr Total HC g/bhp-hr
ppmv __ ppmv

Attach information showing emissions versus engine speed and load.

Method of Emissions Control:
Lean Operation Parameter Adjustment v SCR Catalyst
Stratified Charge NSCR Catalyst v___ Other (Specify) Oxidation Catalyst

ADDITIONAL INFORMATION

On separate sheets attach the following:
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A. A copy of engine manufacturer's site rating or general rating specification for the engine model.
B. Tyical fuel analysis, including sulfur content and heating value. For gaseous fuels, provide mole percent of constituents.
C. Description of air/fuel ratio control system (manufacturers's information acceptable).
D. Details regarding principle of operation of emissions controls. If add-on equipment is used, provide make and model and
manufacturer's information.
E. Exhaust parameter information on Table 1(a).
ACB-100 Revised 09/93
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APPENDIX B
EMISSION RATE CALCULATIONS

AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT

ETC TEXAS PIPELINE, LTD.

Description Page
Summary of Site-Wide Air Pollutant Emission Rates...........cccoocvvviviiviieeieeieeninens B-1
Combustion Sources Potential to Emit Greenhouse Gases..........ccoovevervreereeriennnnn. B-2
h Plant 1 Piping Fugitives Potential to EMit...........cccccoiiiiieiiiii e B-3
z Plant 2 Piping Fugitives Potential to EMit..........c.ccccooeiiiiiii i B-4
Plant 3 Piping Fugitives Potential to EMit..........ccocooiiiiiiiniii e B-5
m Plant 4 Piping Fugitives Potential to EMit...........cccocoiiiiiiiici e B-6
E Project-Affected Amine Units Potential to Emit ..........ccccccovevviiviieiicecccc e, B-7
:‘ Project-Affected Dehy Units Potential to EMit...........cccoovvviviiiiineniiiinccncciees B-9
U Thermal Oxidizers Waste Gas Potential to Emit Greenhouse Gases....................... B-11
o Project-Affected Blowdown Vents Potential to Emit..........cccccceviviviiviiniieccen B-13
n Project-Affected Starter Vents Potential to EMit...........cccccovvvviene v, B-15
Flare Waste Gas Combustion Potential to Emit Greenhouse Gases............c.ccccou... B-17
m Existing Unmodified Stabilization Unit Piping Fugitives Potential to Emit ........... B-19
> SHEE DAL ..ttt ettt B-20
T
O
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<
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=
ETC Texas Pipeline, Ltd. GHG PSD Air Permit Application to EPA

Jackson County Gas Plant Revised December 2011




TABLE B-1

SUMMARY OF SITE-WIDE AIR POLLUTANT EMISSION RATES
AIR PERMIT APPLICATION
JACKSON COUNTY GAS PLANT
ETC TEXAS PIPELINE, LTD.

Adjusted ®
Co, CH, N,O CO.e CO.e
Annual  Annual  Annual® Annual® Annual
EPN FIN Description (Tlyr) (Tlyr) (Tlyr) (Tlyr) (Tlyr)
Project-Affected Equipment
C-1100A/B, C-1100A/B, 21,944.53 0.41 0.04 21,966.06 21,966.06
C-2100A/B, C-2100A/B,
C-3100A/B, & C-3100A/B, &
C4100A/B C4100A/B
C-1121A C-1121A Plant 1 Residue Compressor Engine 1 18,195.38 0.34 0.03 18,213.22 18,213.22
C-1121B C-1121B Plant 1 Residue Compressor Engine 2 18,195.38 0.34 0.03 18,213.22 18,213.22
C-1121C C-1121C Plant 1 Residue Compressor Engine 3 18,195.38 0.34 0.03 18,213.22 18,213.22
C-2121A C-2121A Plant 2 Residue Compressor Engine 1 18,195.38 0.34 0.03 18,213.22 18,213.22
C-2121B C-2121B Plant 2 Residue Compressor Engine 2 18,195.38 0.34 0.03 18,213.22 18,213.22
C-2121C C-2121C Plant 2 Residue Compressor Engine 3 18,195.38 0.34 0.03 18,213.22 18,213.22
C-3121A C-3121A Plant 3 Residue Compressor Engine 1 18,195.38 0.34 0.03 18,213.22 18,213.22
F C-3121B C-3121B Plant 3 Residue Compressor Engine 2 18,195.38 0.34 0.03 18,213.22 18,213.22
C-3121C C-3121C Plant 3 Residue Compressor Engine 3 18,195.38 0.34 0.03 18,213.22 18,213.22
z C-4121A C-4121A Plant 4 Residue Compressor Engine 1 18,195.38 0.34 0.03 18,213.22 18,213.22
m C-4121B C-4121B Plant 4 Residue Compressor Engine 2 18,195.38 0.34 0.03 18,213.22 18,213.22
C-4121C C-4121C Plant 4 Residue Compressor Engine 3 18,195.38 0.34 0.03 18,213.22 18,213.22
H-1706 H-1706 Plant 1 Hot Oil Heater 24,830.49 0.47 0.05 24,854.83 24,854.83
H-7810 H-7810 Plant 1 Trim Heater 8,908.26 0.17 0.02 8,917.00 8,917.00
H-7820 H-7820 Plant 1 Mol Sieve Regen Heater 4,966.10 0.09 0.01 4,970.98 4,970.98
H-7410 H-7410 Plant 1 TEG Dehy Unit Regen Gas Heater 1,535.91 0.03 0.00 1,5637.42 1,637.42
‘ , TO-1 TO-1, F-1117, F-1527 Plant 1 Thermal Oxidizer 43,972.72 0.14 0.01 43,979.14 48,377.05
H-2706 H-2706 Plant 2 Hot Oil Heater 24,830.49 0.47 0.05 24,854.83 24,854.83
o H-7811 H-7811 Plant 2 Trim Heater 890826 017 0.02 8,917.00 8,917.00
H-7821 H-7821 Plant 2 Mol Sieve Regen Heater 4,966.10 0.09 0.01 4,970.98 4,970.98
n H-7411 H-7411 Plant 2 TEG Dehy Unit Regen Gas Heater 1,535.91 0.03 0.00 1,537.42 1,537.42
TO-2 TO-2, F-2117, F-2527 Plant